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MPEQTUCJOBUE 


JlanHoe y4eOHoe ocoOve ocTpoeHoO B COOTBETCTBHH C 
TpeOoBaHHAMH JelicTByIOlei OOpa30BaTeIbHOM IporpaMMbI TpeTBero 
MOKOJICHHA MO aHTIMCcKOMy A3bIKy [JIA HeA3bIKOBbIX CIelMaIbHOCTel 
BBICIUHX Y4COHBIX 3aBeqeHHii H ObecteuMBaeT Oa3y WIA OCTHKCHHA 
KOHeYHOH Wem oOy4eHua: topmMupoBaHHA y OyAyuIMX crielMasMcTOB 
A3bIKOBBIX H Ipo(ecCHOHaJIbHBIX KOMIIeTeHIHH B mpodeccnoHalbHoH 
KOMMYHHKallMi Ha aHrIMiicKoM s3bIKe. CogepxaHve yaeOuoro mocoous 
MO3BOJIACT CO3LaTb ASBIKOBYIO CpeAy JIA JIMMHOCTHO-OpHeHTHPOBaHHOroO HU 
JCATCIIBHOCTHOrO OOYYCHHA HHOCTPaHHOMY A3bIKY B IIpodeccnoHasbHol 
oOacTH XHMMMYeCKOM TeXHOJIOTHH DHeprOHacbIIIeCHHBIX MaTepHaloB 
vw3qenmuH. B wneppoi uacTH mocoOua pelcTaBIeHbI MaTepHalibl 110 
B3PbIBUATbIM BeCLIeCCTBaM, HX CBOMCTBaM HW TIpHMeHeHHIO. 

B yueOHOM TMocoOuMM HCHOb30BaHbI 3aqaHHA TBOpyecKoro HU 
JIMCKYCCHOHHOTO XapakTepa, a TakoKe 3a]aHia, HalpaBsIeHHble Ha aHasiM3 
KOHKpeTHBIX CHTyallui OyAyOIMMU ClielMaIMcTaMu. ITO co3faeT HHTepec 
MW MOTHBAIIMIO TIpH W3y4eHHH WHOCTpaHHoro sA3bIKa. [IpocdbeccnoHasbHblit 
KOMIOHCHT H A3bIKOBOH KOMIOHEHT yyeOHoro TocoOna opraHHyecku 
B3aMMOCBA3aHBbI, a HOBbIM yAeCOHbIN MaTepHall WeTasIbHO MpopadaTbIBaeTCA 
B I[peATCKCTOBbIX H MOCJICTCKCTOBbIX yIIpaxKHCHHAX UW 3aKpelIaeTcA B 
TBOpuecKHX 3aaHHax, OPHeCHTHpoOBaHHbIx Ha pelleHue 
TipodbeccHOHasIbHBIX 3a a4. 

B ocHoBe ocoOua sexKHT KOHUCHUMA B3aMMOCBA3aHHOrTO 6H 
OHOBPeMeCHHOrTO pa3BHTHA [pyIlIbl peueBbIX HaBbIKOB — UTCHHA, 
TOBOpPeHHA, MMCbMa, ayqupoBaHuad. Takad ued B 3HaYHTebHOM cTeneHu 
lipeqonpexesua CTpyKTypy H cosjep»KanHe nocobuaA. 

Ileppaax uactb yueOHoro Mocobua cocTouT u3 8 ypoKoB, KaxKJbIii 13 
KOTOPbIX BKIIOUaeT TPH TeKcTa («A», «B», «C»). OTH TeKCTbI BXOAT B 
pa3qeubI WpodbeccHoHabHOH NMoATOTOBKH (Professional Training) kaxxzoro 
v3 8 ypokos. Kpome Toro, KaKAbIM ypOK COAepxKUT pa3zzes yupaBsIAeMoro 
o630pa WpolyeHHoro Matepuvasa (Guided Review). B konte nmocoous 
WaHbl rloccapHii TepMHHOB, TeKCTHI Jd WHHIMBMAyaIbHOM paOoTH u 
IIpHIoxKeHHe, B KOTOPOe BbIHeCeHa MH(opMalluA OO aBapHMHBIX CHrHasIax 
VW CHrHaslax OMaCHOCTH Mp padoTe Cc B3PbIBYaTbIMH BeLIeCTBaMH. 

Bcero moco6ne Bkrouaet 24 TeKcTa c yupaxkHeHHaMu. Bce TeKcTbI 
TOOOpaHb! VM ajlallTHpoBaHbI H3 MaTepHasOB, MOMeICHHbIX B OTKPbITOM 
yoctyne B cetw Wntepuet. Pag TeKcTOB NOATOTOBIeH cnelywamMcTaMu u 
TlepeBeyjeH C pycCKOro Ha aHIIMUCKHH A3bIK. 


TematwueckH TeKCTbI «A» HOCAT O3HAKOMHTEJIbHBIM XapaKkTep. 
TexcTpl «<B» HMeIOT OosIee TeopeTM4ecKH, HayuyHbIii xapakTep, OHH 
coljepxKaT TEPMHHOOFHIO peyqMeta, KOTOpad BbIHOCHTCA B Toccapuit c 
Oomee MOLpOOHBIM KOMMeHTapHeM. B Texctax «C» cojlepxatTca MeHee 
CHIOXKHBIC MOSHABATCJIBHbIC MATePHAJIbI, MOCBALICHHbIe HCTOPHU IpeyqMeta 
WM 3HAMCHHTBIM J[exTeIMM HayKH, BHECIIMM CBO BKJIaq B pa3BHTHe 
BbICOKOSHepreTHyecKHX MaTepvaoB. Ha O6a3e 9THX TeKCTOB 
OTpaOaTEIBaIOTCA OMO3HaHHe HM BOCIIpHATHe MpoliyeHHoro MaTepHasa u 
Pa3BHBaIOTCA HaBbIKH pa3JIM4HbIX BHOB U4TCHHA, a TakoKe HaBbIKH 
TipodeccHouHasbHoro OOWIeCHHA Ha MHOCTpaHHOM <A3bIKe, cCo3aeTCH 
A3bIKOBaA Cpesa. 

YmpaxkHeHHA K ypOKaM HalipaBJieHbI Ha TO, YTOObI MaKCHMaJIbHO 
oOJIer4HTb BOCIpHATHe H yCBOeHHe MaTepHasa, CHATL A3bIKOBbIC TPYAHOCTH, 
MOTHBHpOBaTb WM CO3faTb TpeAMOCbUIKH jd OOMIeCHHA CTYeCHTOB B 
TpodeccuoHasIbHOH Cpepe. 

3aMHTepecoBaHHOCTb CTYeHTa B cOepxKaHHH TeKCTa HU 
BO3MO2%KHOCTb BbICKa3aTbCA TO MpoOeMaM ero Oyzylle cielMasbHocTH 
BXOJAT B MeTOAMYeCKHH 3aMbIce ypoKoB. TemMaTHKa TeKCTOB UH 
MHOXKeCTBO 3aqaHuii TBOpyecKorO HM MCKyCCHOHHOrTO xapakTepa 
paccuHTaHbI Ha TO, 4TOObI CO3LaTb AONOMHHTeIbHBIM MCHXouOorMyueckHii 
CTMMYJI JI 3AHATHH MHOCTPaHHbIM A3bIKOM. 

YueOHoe mocobve mpowsi0 anpobayuiIo B yyeOHOM mporecce 
KaeApbl HMHOCTpaHHBIX sA3bIKOB B TpodeccHoHasbHOH KOMMYHMKalHu 
KHUHTY. 

ABTOPBI BbIPaKaIOT TryOoKy!o OsaroapHOCTb pelleH3eHTaM — Ipod. 
P.A. Aronosoii u mpod. BI. Cunguukomy 3a oO0beKTHBHYIO OLeHKy 
MOCcOOHA HW peKOMeHAalMH ero K H31aHHIO. 


Eouucméennoe onpasoanue cyujecmbo6aHnuA eOeHHOU 
npombiuleHHocmu — 3mo bezonacHocmb Hapooa. 


Anogpeod Hoben 
Tloceawaemca HObOMY NoKONeHUIO 
XUMUKO6G — MexHON0Z086. 
Tem, KmO 6onjOWaeM 6 HCU3Hb OeBU3 
“Better Living through Chemistry!” 
Aemopol 


1. Lesson One 
SHORT HISTORY OF EXPLOSIVES 


PROFESSIONAL TRAINING: Lesson one 


Pre-text exercises to text A 
1. Read the words using transcriptions. Guess about their meanings: 

originate [q'rlGI"nelt], exclusively [Ik'sklHslvll], suggest [sq'Gest], fireworks 
[fQlq'wWks], projectiles [prq'GektQllz], scholars  ['skOlqz], arrow  ['xrqu], 
charge [CRG], attribute [q'tibjHt], discovery [d!'skAvqrl], medieval ["mqdl}Jval], 
['falgr'Rmz], 


suitable ['sHtqbl] 


firearms shipment ['Slpmant], saltpeter ["sLlt'p)tq], 


2. Translate the following words. Refer to the transcriptions in exercise 1 
for correct pronunciation. 

IIPOMCXOAUTb, MCKJIOUHMTeIbBHO, CBHCTCIbCTBOBaTb O..., cbeliepBepkKH, 
CHapaybl,  YydeHble, cCtTpelia, 3apay,  MpHMMCbIBaTb, OTKPBITHe, 
CPpeHeBCKOBbIM, OTHECTPeIbHOe OpyxKHe, MepeBo3kKa, OOBIMHbIM, CeuTpa, 


TOAXO TAH. 


3. Read the lexical program of text A. Try to memorize it. 


mentioned in 14th-century 
manuscripts 


(1) Some evidence | (1) Hekotoppie TaHHBIe 
suggests... CBHJ[CTCJIBCTBYIOT O... 

(2) In the mid-13th century | (2) B cepegune 13-ro Beka 

(3) to fire an arrow (3) 3amlycTHTb CTpesly 

(4) The English medieval | (4) AnTiMvicknit CpeHeBeKOBBIH 
scholar, Roger Bacon yueHbili, PosKep bskou 

(5) firearms are frequently | (5) orHecTpembHoe opyxHe 4acTO 


ynomuHaetca B pykonucax 14 Beka 


(6) for peaceful purposes 


(6) B MMpHbIX Ies11X 


(7) shipment of guns 


(7) TepeBo3ka OpyKHA 


(8) came to be used 


(8) CTauIH MCHOJIb30BaTbCA 


(9) it was widely accepted 


(9) OH Tomy WMpoKoe npH3HaHHe 


(10) it was suitable for most 
mining and _ construction 
applications 


(10) 9To nmo_xXoguT ANA OONbUIMHCTBA 
TOPHOAOObIBaIOIIMX HW CTPOHTeJIbHbIX 
padot 
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Text A. Black Powder: The First Explosive. 


It may never be known with certainty who invented black powder, 
the first explosive. The mixture is thought to have originated in China in 
the 9th century, but its use there was almost exclusively in fireworks and 
signals. It is possible that the Chinese also used black powder in bombs for 
military purposes. There is a written record telling that in the mid-13th 
century, they put it in bamboo tubes to propel stone projectiles. 

Some evidence suggests that the Arabs invented black powder, and 
by about 1300 had developed the first real gun, a bamboo tube reinforced 
with iron, which used a charge of black powder to fire an arrow. 

Some scholars attribute the discovery of black power to the English 
medieval scholar, Roger Bacon, while others attribute the invention of 
firearms to the early 14th-century German monk Berthold Schwarz. In any 
case, firearms are frequently mentioned in 14th-century manuscripts from 
many countries, and there is a record of the shipment of guns and powder 
from Ghent to England in 1314. 

By the 17th century, black powder came to be used in Europe for 
peaceful purposes, such as in mining operations in Germany and Hungary. 
For various reasons, such as high cost, lack of suitable boring implements, 
and fear of roof collapse, the use of black powder in mining did not spread 
rapidly, though it was widely accepted by 1700. The first application in 
civil engineering was in the Malpas Tunnel of the Canal du Midi in France 
in 1679. 

For 300 years, the unvarying composition of black powder has been 
approximately 75 percent saltpeter (potassium nitrate), 15 percent 
charcoal, and 10 percent sulfur. Lammot du Pont, an American 
industrialist, started making sodium nitrate powder in 1858. It became 
popular in a short time because, though it did not produce as high a quality 
explosive as potassium nitrate, it was suitable for most mining and 
construction applications and was much less expensive. 


Assignments to text A. 1) Make a list of early uses of black 
powder according to the information from text A (in writing). 
2) Write out the words in black type. Give the meanings of these terms. 
(You may use the Glossary of Terms at the end of this book). 


Pre-text Exercises to Text B. 


1. Read the words using transcriptions. Guess about their meanings: 


common ['kOmqn], blasting ['bIRstIN], laboratory [lqbOrqtqrl], barge [bRG], 


abandon [qbxndqn], reward [rl'wLd], safest [selflst], dynamite ['dalnq'malt], 


violence ['valqlqns], explode [Ik'splqud], obstacles ['Obstqkqlz], boulders 


[bquldqz], stumps [stAmps], loosening ['[HsqniN], diamonds _ [‘dalqmqndz], 


approximately [q'prOksImitll], slabs [slxbz], vibration [val'brelSqn], moisture 


['‘mOlsCq], immense [1'mens], quarrying ['kwOrlIN] 


2. Translate the following words. Refer to the transcriptions in exercise I 


for correct pronunciation. 


PactpocTpaHeHHBI, B3PbIBHOM, JaOopaTopua, Oapxa, OTKa3bIBaTbCA OT, 
Harpayla, CaMbIM Oe30MacHbIi, JMHAMUT, CHJIa, B3PbIBaTbCA, MpenATCTBUA, 
BaJIYHBI, IHU, pa3pbIXJICHHe, aJIMa3bl, IPHOMM3HTeIbHO, MINT, BHOpallna, 


Bylara, OFPOMHBIM, Kapbep. 


3. Read the lexical program of text B. Try to memorize it. 


(1) explosive in common use 


(1) B3pbIBYaTOe BelllecTBO oOIero 
TIOJIb30BaHHA 


(2) practical blasting purposes 


(2) 1pakTH4eCKHe B3PbIBHBIe Wes 


(3) Nobel was forced to move 
his laboratory 


(3) Ho6emp Obl «= BBIHY2K eH 
IlepeBecTH CBOKO JaOopaTOpHto 


(4) a barge anchored out in the 
middle of a lake 


(4) Oapxxa, MocTaBIeHHad Ha AKOpb Ha 
cepeyMHe o3epa 


(5) Nobel refused to abandon 
his labors 


(5) HodOenb oTka3alica OpocuTb cBoe 
eso 


(6) he was rewarded 


(6) OH OBI BO3SHarparxk eH 


(7) the commonest and safest 


(7) cambli pacnpocTpaHeHHEIi u 
Oe30MacHbIit 


(8) it will explode with great 
violence 


(8) OH B30pBeTCA Cc OOMBINOM CuION 


(9)with comparative safety. 


(9) cpaBHUTesIbHO Oe30racHo 


(10) Farmers find explosives 
useful for breaking up boulders, 
blowing out stumps, felling 
trees, and loosening soil 


(10) DepmMepsr HaxoZAT B3pPEIBUATHIC 


BeLeCTBa TOJIe3HbIMH WA 
pa3pylleHua BasIyHOB, 
BbIKOPYCBbIBAHHA Hel,  BasIKH 


ACpeBbesB UH PbIXJICHHA MOUBbI 
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Text B. Invention of Dynamite 

Nitroglycerin, the most powerful explosive in common use, was 
discovered in 1846 by the Italian scientist Ascanio Sobrero. Although used 
as a headache remedy under the name glonoin, it proved too difficult and 
dangerous for practical blasting purposes until Alfred Nobel of Sweden 
began his experiments in 1862. Nobel's brother died in an explosion during 
the tests, and Nobel was forced to move his laboratory to a barge anchored 
out in the middle of a lake. Nobel refused to abandon his labors, however, 
and in 1866, he was rewarded by the invention of dynamite. This is today 
the commonest and safest of the high explosives, for the first time enabling 
man to blast away great masses of rock and other obstacles with 
comparative safety. 

Dynamite consists of a mixture of the liquid nitroglycerin with some 
absorbent substance, or "dope," giving it a solid form. Ordinary dynamite is 
usually made in sticks from | to 2 inches (2.5 to 5 centimeters) in diameter 
and about 8 inches (20 centimeters) long. These consist of brown paper 
wrappers coated with paraffin to keep out moisture. If a small quantity is 
set on fire free from pressure or vibration of any kind, it will burn, but, if 
the least blow strikes it while burning, it will explode with great violence. 
Dynamite is usually set off with a detonator, or blasting cap. 

Destructive in nature, explosives are also of immense value in many 
peaceful pursuits, such as in mining, quarrying, and engineering enterprises 
and in making fireworks, signal lights, and rockets. They are used to project 
lifelines to ships in distress off storm-beaten shores or to the roofs of 
burning buildings; to cast oil upon rough seas; and to break up ice jams. 
Farmers find explosives useful for breaking up boulders, blowing out 
stumps, felling trees, and loosening soil. 

Explosives are sometimes used to bond various metals to each other. 
For example, when silver was removed from United States coinage, much 
of the so-called sandwich metal that replaced it was obtained by the 
explosive bonding of large slabs, which were then rolled down to the 
required thickness. These slabs are placed parallel to each other and 
approximately 0.25 inch (6.4 millimeters) apart. An explosive developed 
especially for the purpose is placed on the top slab, and its detonation slams 
the slabs together with such force that they become welded. Stainless steel 
is often joined to ordinary steel in this manner. Finally, the very fine 
industrial-type diamonds used for grinding and polishing are produced by 
the carefully controlled action of explosives on carbon. 


Assignments to text B: 
1) Make a list of uses of black powder according to the information 


from text A (in writing). 
2) Write out the words in black type. Give the meanings of these terms. 
(You may use the Glossary of Terms at the end of this book). 


Pre-text Exercises to Text C. 


1. Read the words using transcriptions. Guess about their meanings: 
manufacturer ["mxnjufckCqrq], armament ['Rmqmgqnt], previous ['‘pr}vigs], 
primarily [‘pralmqrlll], patent ['pxtqnt], will [wil], posthumously ['pOstjumasl!], 
fortune ['fLCqn], synthetic [sln'Tetlk], survive [sqvalv], childhood ['Calldhud], 
nobelium = [nqu'bJliqm], impoverish [Im'pOvarls], descendant [dl'sendqnt], 
Swedish — ['swjdis], scientist —_['salgntlst], engineering — ["enGI'nlqrIN], 
nitroglycerin ["naltrqu'gllsq'yJn], diatomaceous ["dalqtq'melSqs], nitrocellulose 
["naltrqu'selju'lqus], potassium nitrate [pq'txslqm'naltrelt], Gelignite ['Gellg"nalt], 
financial [falnxnSql], success [sqk'ses] 

2. Translate the following words. Refer to the transcriptions in exercise I 
for correct pronunciation. 

MIpOW3BOAUTeIb, OpyxKHe, MpeAMIeCTBYIOMHH, MepBOHAdaIbHO, MaTeHT, 
3aBelljaHHe, MOCMepTHO, COCTOAHHe, CHHTeCTHYCCKHH, BbDKHTb, J{CTCTBO, 
HoOeIMH, OOeHHeTb, MOTOMOK, WIBeEACKHM, y4eHbI, HHKeHeEpHOe Jes, 


HUTPOTIMUepuHu, WHaTOMOBbIe, HAUTPOLeIVIIOI03a, A3OTHOKUCIIBIN Kani, 
TeIMTHUT, PUHAHCOBbIM, ycriex, 


3. Read the lexical program of text B. Try to memorize it. 


(1) a Swedish chemist, engineer, | (1) LUpegcknii xumMuk, umxKenep, 

innovator, and armament | pallMoHasM3aTop WH MpOM3BOAMTeIb 

manufacturer opyKHa 

(2) in modern-day companies (2) B COBPeMCHHBIX KOMIAHHAX 

(3) it became safer and more | (3) ctamo Oe30macHee u yoOHee B 

convenient to handle oOpalleHuu 

(4) amore efficient recipe (4) Oonee shextuBHBIi pewent 

(5) ahost of similar combinations | (5) MHO2KCCTBO MOOOHBIX 
KOMOHHalnit 
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OKOHUAHUe maosuyot 


(6) modified by the addition of | (6)Mogu@uunpoBan WoOaBseHHuem 
potassium nitrate HUTpata KasA 

(7) though at a significant cost to | (7) xoTa HM cO 3HaY4HTeIbHEIMU 
his health 3aTpaTaMH JIA 300pOBbA 

(8) ballistite, the precursor of | (8)OanmuctTHT, lipeqWecTBeHHHK 
many modern smokeless powder | MHorwx COBPeMCHHBIX B3PbIBUAaTHIX 
explosives BeLIecTB Oe3bIMHOrO Mopoxa 


Text C. Alfred Bernhard Nobel — the Inventor of Dynamite. 


Alfred Bernhard Nobel (21 October 1933 — 10 December 
1896) was a Swedish chemist, engineer, innovator, and 
armament manufacturer. He was the inventor of dynamite. 
Nobel also owned Bofors, which he had redirected from its 
previous role as primarily an iron and steel producer to a 
major manufacturer of cannon and other armaments. 


Nobel held 350 different patents, dynamite being the most famous. 
His fortune was used to posthumously institute the Nobel Prizes in 
accordance to his will. The synthetic element nobelium was named after 
him. His name also survives in modern-day companies as Dunamite Nobel 
and AkzoNobel, which are descendants of the companies Nobel himself 
established. 

Born in Stockholm, Alfred Nobel was the fourth son of Immanuel 
Nobel (1801-1872), an inventor and engineer, and Karolina Andriette 
(Ahlsell) Nobel (1805-1889).The couple married in 1827 and had eight 
children. The family was impoverished, and only Alfred and his three 
brothers survived past childhood. Through his father, Alfred Nobel was a 
descendant of the Swedish scientist Olaus Rudbeck (1630—1702),and in his 
turn the boy was interested in engineering, particularly explosives, learning 
the basic principles from his father at a young age. 

Nobel found that when nitroglycerin was incorporated in an 
absorbent inert substance like kieselguhr (diatomaceous earth) it became 
safer and more convenient to handle, and this mixture he patented in 1867 
as ‘dynamite’. 

Nobel later on combined nitroglycerin with various nitrocellulose 
compounds, similar to collodion, but settled on a more efficient recipe 
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combining another nitrate explosive, and obtained a transparent, jelly-like 
substance, which was a more powerful explosive than dynamite. 'Gelignite’, 
or blasting gelatin, as it was named, was patented in 1876; and was 
followed by a host of similar combinations, modified by the addition of 
potassium nitrate and various other substances. Gelignite was more stable, 
transportable and conveniently formed to fit into bored holes, like those 
used in drilling and mining, than the previously used compounds and was 
adopted as the standard technology for mining in the Age of Engineering 
bringing Nobel a great amount of financial success, though at a significant 
cost to his health. An off-shoot of this research resulted in Nobel's 
invention of ballistite, the precursor of many modern smokeless powder 
explosives and still used as a rocket propellant. 


Some useful words and phrases: 


— cannon and other armaments — yIku 4 Apyroe BoopyxeHHe 

— held 350 different patents — umen 350 pa3mM4HBIX NaTeHTOB 

— posthumously — nocmepTHo 

— in accordance to his will — B cooTBeTCTBHH Cc ero 3aBelllaHHeM 

— in modern-day companies — B COBPeMeHHBIX KOMMAHHAX 

— in his turn — B cBoro OYepeyb 

— diatomaceous earth — qHaTOMHT 

— more convenient to handle — Obonee yqoOubI B OOpalleHHu 

— at a young age — B MOJIOJOM BO3pacTe 

—a host of similar combinations — MHoxecTBO HOZOOHBIX KOMOHHalMi 
— used in drilling and mining — ucrtomb3yemble B OypeHuH HU WOOnrHe 
— off-shoot of this research — no604HOe HCCHeqOBaHHe 
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Assignment to text C. Make parallel translation of the following 
sentences from text C (from English into Russian and vice versa). Try 
not to peep into the ready translation. 


(1) Nobel held 350 
different patents, 
dynamite being the most 
famous. 


(1) Ho6Oenmp Onin oOnagatenem 350 
TWaTeHTOB, WPH4eM JMHAaMMT ObIJI CaMBbIM 
V3BeCTHBIM ero H300peTeHHeM. 


(2) The mixture is 
thought to have 
originated in China. 


(2) Cmecb, Kak MOslarartoT, BO3HHKIa B 
Kurtae. 


(3) Alfred Nobel was a 
descendant of the 
Swedish scientist Olaus 
Rudbeck. 


(3) Ampdpex Hobdenb Onl MOTOMKOM 
wiBeAcKoro yyeHoro Osada PyaqOexa. 


(4) The synthetic element 


(4) CuureTuyeckuii snemeut HoOennii Oni 


explosive, and obtained a 
transparent, jelly-like 
substance, which was a 
more powerful explosive 
than dynamite. 


nobellum was named | Ha3BaH B 4eCTb HETO. 

after him. 

(5) Nobel later onJ|(5) Ho6Oenb B nocnencTBuH coeqHHAI 
combined nitroglycerin | HuTpormmyepnH Cc pa3JIM4HbIMH 
with various | COC¢AMHEHHAMH HUTPOLMeIWIONO3bI, TaKHMU 
nitrocellulose Kak KOJUIOQMM, HO OCTaHOBHJICa Ha Oosee 
compounds, similar to | s»>dexruBHom peuenre coeMHeHHA 
collodion, but settled on a | Apyroro B3pbIBYaTOrO HUTpaTa MW MOY 
more efficient recipe | mpo3pauHoe %x*esleoOpa3sHoe  BeLIeCTBO, 
combining another nitrate | KoTopoe oKka3aocb Oojee CHJIbHbIM 


B3pbIBUaTbIM BCLICCTBOM, 4M THHAaMHT. 


(6) Gelignite was more 
stable, transportable and 
conveniently formed to fit 
into bored holes, like 
those used in drilling and 
mining. 


(6) Temuruut Onin Oonee cTaOWsIbHEIM, 
TpaHcnopTabeIbHBIM HW YOOHbIM- B 
pHgannn jopmMbl Wa Toro, YTOOBI 
BIIMCATbCA B pACTOUHbIC OTBEPCTHA, 4eM Te, 
KOTOpbie HCHOUb3yIOTCA B OypeHHH U 
TOpHOOOETYe. 
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Assignment to Lesson one (1): Choose the correct missing word: 


in the chart below. 


(1) For various reasons, such as high cost, lack of | mining 
suitable boring implements, and fear of roof | engineering 
collapse, the use of black powder in did not | supporting 
spread rapidly, though it was widely accepted by 
1700. 
(2) Destructive in nature, explosives are also of | peaceful 
immense value in many pursuits, such as in | military 
mining, quarrying, and engineering enterprises and | organizing 
in making fireworks, signal lights, and rockets. equipping 
(3) Some evidence suggests that the ___ invented | Americans 
black powder, and by 1300 had developed the first | Greeks 
real gun, a bamboo tube reinforced with iron, which | Arabs 
used a charge of black powder to fire an arrow. 
(4) Explosives are sometimes used to ____various | suspend 
metals to each other. bond 
promote 


(5)This is today the commonest and of the 
high explosives, for the first time enabling man to 
blast away great masses of rock and other obstacles 
with comparative safety. 


most dangerous 
safest 


(6) Dynamite consists of a mixture of the solid 

nitroglycerin with some absorbent substance, or | gaseous 

"dope," giving it a solid form. liquid 

(7) Finally, the very industrial-type diamonds | coarse 

used for grinding and polishing are produced by the | controllable 

carefully controlled action of explosives on carbon fine 
distributed 


Assignment to Lesson one (2): Formulate and discuss with your 


class the problems put forward in Lesson one. 
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2. Lesson Two 
FUNDAMENTAL CHARACTERISTICS OF EXPLOSIVES 


PROFESSIONAL TRAINING: 
Lesson TWO 


Pre-text exercises to text A 
1. Read the words using transcriptions. Guess about their meanings: 


exothermic ["FksqVTWmlk], self-sustaining ['self sq'stemIN], expand [lk'spxnd], 
entire [In'talq], percussion [pq'kASqn], phenomenon [flnOmlngn], 
microsecond [‘malkrqV'sekqnd], shock [SOk], noise [nOlz], potential energy 
[pq'tenSql 'FngGl], exert [lg'zWt], release [v's], sudden outburst [sAdn 
‘autbWst], surroundings [sq'raundINz], generation § ["GFnq'relSqn], large 
quantities —_[IRG'kwLntltlz], gaseous __['gxslgs], | worthwhile ["wWT'wall], 
insufficient —["Insq'fiSqnt], rapidity [rq'pldit], cause [kLz], explosion 
[Ik'splqVZqn], pound [paVnd], coal [kqVl], nitroglycerine ["naltrqV'gllsqrin] 


2. Translate the following words. Refer to the transcriptions in exercise 1 
for correct pronunciation. 

SK30TeEpMHYeCKHH = (XHMMYecKad peakUWaA Cc BbIeIeHHeM Tera), 
CaMONOATepKUBAIOLUMHCcA, PacWIMpATbCA, BeCb, yapHoe elicTBHe, 
ABIeHHe, MAKpOceKyHla, yap, WYM, NOTeHIMasIbHad SHEP, OKA3bIBaTb 
BIIMAHHe, OCBOOOKTaTb, BHe3allHad BCIIbILWKa, OKpy2KeHHe, OOpa3z0BaHue, 
OombuiMe KOuMYeCTBAa, Ta3000pa3HbIi, cTOAMM, HeOcTaTOUHBIi, 
OBICTPOTA, BbIZLIBATb, B3PbIB, (PYHT, YrOJIb, HATPOTIMLepHH. 
3. Read the lexical program of text A. Try to memorize it. 

(1) when suitably | (1) Up cooTBeTcTByIONIeM cCITyCKOBOM 
triggered MMILyJIbCe 

(2) releases a_ large | (2) BbicBoOoxaaeT OONbUICe KOMM4YeCTBO 
amount of heat and | Tema u yapnenua 

pressure 
(3) exothermic | (3) sk30TepMHYecKad peakUHA pa3zOKeHHA 
decomposition reaction 
(4) subjected to heat, | (4) mogpepraetca Bo3yelicTBHIo Tera, 
percussion, detonation or | yapHoro jelicTBua, WeTOHalMu win 
catalysis KaTayIv3a 
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5) a sudden outburst of 
gases 


oKOHYaHue MabluYol 
(5) pe3skuii BBIOpoc ra30B 


(6) thereby exerting high 


(6) TeM CaMbIM OKa3bIBaeT BbICOKOe 


pressure on its | JaByleHve Ha ero OKpyxKeHHe 

surroundings 

(7) accompanies every | (7) compoBoxaaeT KaxkYIO B3PbIBHYIO 
explosive chemical | xuMM4eCKYyIO peakLHIO 

reaction 


(8) rapid generation of 
high pressures of released 


(8) ObIcTpaa reHepallua BbICOKOTO aBsIeHHA 
BbIJCIAFOLMIUXCA Ta30B 


gases 
(9) yields five times as 
much heat 
(10) because the rate at 
which it yields this heat is 
quite slow 


(9) BbIeIAeT B WATb pa3 Oo Terma 


(10) notomy 4To ckopocTb, c KOTOpOH OH 
BbIAeIAeT TeIMIO, ABIACTCH  OBOJIbHO 
Me]JICHHOW 


Text A. Definitions of Explosives 


A study of the literature suggests that an explosive may be defined in 
one of the following ways: 

1) An explosive is a substance which, when suitably triggered, 
releases a large amount of heat and pressure by way of a very rapid self - 
sustaining exothermic decomposition reaction. The temperature 
generated is in the range of 3000 — 5000° C and the gases produced expand 
12 000 — 15 000 times than the original volume. The entire phenomenon 
takes place in a few microseconds, accompanied by a shock and loud noise. 

2) An explosive is a chemical substance or a mixture of chemical 
substances, which when subjected to heat, percussion, detonation or 
catalysis, undergoes a very rapid decomposition accompanied with the 
production of a large amount of energy. A large volume of gases, 
considerably greater than the original volume of the explosive, is also 
liberated. 

3) An explosive is a substance or device which produces, upon 
release of its potential energy, a sudden outburst of gases thereby exerting 
high pressure on its surroundings. 

The generation of heat in large quantities accompanies every 
explosive chemical reaction. It is this rapid liberation of heat that causes the 
gaseous products of reaction to expand and generate high pressures. 
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This rapid generation of high pressures of released gases constitutes 
explosion. It is worthwhile to point out that liberation of heat with 
insufficient rapidity does not cause an explosion. For example, although a 
pound of coal yields five times as much heat as a pound of nitroglycerine, 
coal cannot be described as an explosive because the rate at which it yields 
this heat is quite slow. 


Assignment _to text A. Make three lists of terms for three 
definitions of explosives (in writing). Make sure that you remember 
these words. 


Pre-text Exercises to Text B. 


1. Read the words using transcriptions. Guess about their meanings: 
compatibility ["kqmpxtqbiliti], consideration [kqn'sldq'relSqn], sensitivity 
["sensl'tlvlt], gases evolved — [gxslsl'vOlvd],  sensitiveness _['sFnsltlvnls], 
detonation = ["dFtq'nelSqn], incompatibility — ["Inkqm'pxtq'biliti], explosive 
power [lk'splqVslv pauq], brisance ['brjzqns], hazardous['hxzqdqs], frequent 
['frJkwant], necessity [nl'sFsltl], stringent requirements 
['strinGgntrl'kwalqmants], pyrotechnic ["palrqV'tFlenIks], ingredients 
[In'gr]diqnts], interior [In'tlqriq], surface coatings  ['sWfls —‘kqVtINz], 
luting ['IHtN], potting composition [pOtIN "kOmpq'zlSqn], 
assemblies [q'sFmbliz], deterioration [dl'tlqriq'relSqn], excess [Ik'sFs], convert 
[kqn'vWt], rarely ['rFqll], degree [dl'gr]] 


2. Translate the following words. Refer to the transcriptions in exercise 1 
for correct pronunciation. 


COBMCCTHMOCTb, PacCMOTpeHHe, YYBCTBHTCJIbHOCTb, BOCIIPHHMUMBOCTB, 
BBIJCAeCMble Ta3bl, CKOPOCTb J[eTOHAaI[MH, HeECOBMCCTHMOCTS, B3PbIBHaA 
cuyia, OpW3aHTHOCTb, OMacHbIli, acTbIii, HeOOXOMMOCTb, 2%*KecTKHe 
TpeOoBaHHa, MMpOTeXHHYeCKHH, MHTpeyMeHTbI, BHYTPeCHHAA CTOPOHA, 
MOKPbITHA MOBeEpXHOCTel, 3aMa3Ka, COCTAaB 3aIMBKH, COOPKH, yxXyIIeHHe, 
W30bITOK, KOHBeEpTHPOBAaTh, PeAKO, CTEICHb. 
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3. Read the lexical program of text B. Try to memorize it. 


(1) ability 
intimately 


to be stored 


(1) cmocoOHOocTb xpaHHTbCa B TeCHOM 
KOHTaKTe 


(2 to result in a loss of 
effectiveness 


(2) IpHBOANTE K HoTepe 9pdekTHBHOCTH 


(3) sometimes may be very 
hazardous 


(3) HHOra MOXKeT ObITh OUCHb OMACHBIM 


(4) to study their 
compatibility with interior 
surface coatings 


(4) aia w3y4deHHA HX COBMeCTHMOCTH Cc 
NOKPbITHAMU BHYTpeHHei NOBepxHOcTH 


(5) sealants, luting and 
potting compositions used 
in assemblies 


(5)cocTaB YTepMeTHKOB, 3aMa30K U 
3aJIMBOK, HCIOJIb3YeMBbIX B COOpKe 


(6) to be stored without any 
deterioration 


(6) xpaHuTEca 6e3 CHWKeHHA KauecTBa 


(7) important parameter for 
identifying their potential 
as an explosive or oxidizer 


(7) Ba&KHEIM TapaMeTp Ayia onpezeneHna 
WX NTOTeHWMalla B KAaYeCTBe B3PbIBUATbIX 
BeeCTB MIM OKMCIMTeTeH 


(8) explosive or oxidizer is 
said to have a ‘positive’ OB 


(8) B3pbIBYAaTOe BeLIeCTBO vIn 
OKHCJIMTeJIb, KaK YTOBOPAT, WMeIOT 
«HMO3HTHBHbIM» KucnopoqHpil bananc 


(9) explosives are 
perfectly balanced 


rarely 


(9) B3pbIBUAaTHIe BeIIeCTBa PeTKO ObIBaFOT 
WlealIbHO COaaHCHpOBaHbl 


(10) OB is an expression 
that is used to indicate the 
degree to which = an 
explosive can be oxidized 


(10) Kb o9To BbIpaxeHne, KOTOpOe 
WCHONb3yeTCA Id OOO3HAYeCHHA TOFO, 
HaACKOJIBKO B3PbIBYaTOe BeICCTBO MOXKET 
ObITb OKHCJICHO 


Text B. Fundamental Features of Explosives: Compatibility and 


Stability; Oxygen Balance. 


Some of the important characteristics of an explosive which are taken 
into consideration while selecting it for any application are: 
* compatibility and stability; 


* oxygen balance; 


* sensitivity and sensitiveness; 


¢ heat of formation; 


¢ heat of explosion and gases evolved; 


¢ velocity of detonation; 


¢ detonation pressure; 


18 


* explosive power or strength; 

¢ brisance. 

Compatibility and Stability 

Compatibility of materials may be defined as their ability to be 
stored intimately, that is, in close contact, without occurrence of any 
chemical reaction. Consequently, incompatibility is likely to result in a 
loss of effectiveness or sometimes may be very hazardous, leading to 
accidents. 

The problem is complicated not only by the frequent necessity to 
meet stringent storage and service requirements but also by a variety of 
non - explosive materials used in the construction of weapon systems. In 
addition to the study of the stability and mutual compatibility of the 
ingredients of explosive, propellant and pyrotechnic fillings, it is also 
necessary to study their compatibility with interior surface coatings that 
is, sealants, lutings and potting compositions used in assemblies. 

Stability is the ability of an explosive to be stored without any 
deterioration and it is affected by the following factors: 1) Temperature of 
storage; 2) Chemical constitution; 3) Exposure to sunlight; 4) Electrostatic 
discharge. 

Oxygen Balance (OB) 

The concentration of oxygen within an explosive or oxidizer is 
represented by a term known as ‘oxygen balance’ (OB represented by Q) 
which is an important parameter for identifying their potential as an 
explosive or oxidizer. Oxygen balance may be defined as the amount of 
oxygen remaining after the oxidation of hydrogen, carbon and metals (like 
Mg, Al etc.) to produce H2 O, CO2, MgO, A120 3etc. If excess of oxygen 
remains after the oxidation reaction, explosive or oxidizer is said to have 
a ‘positive’ OB. On the other hand, if the oxygen is completely consumed 
and excess fuel remains, explosive or oxidizer is said to have a ‘negative’ 
OB. Thus OB values can be positive or negative. However, if an explosive 
molecule contains just enough oxygen to convert all its carbon (C) to 
carbon dioxide (CO2), all its hydrogen to water (H2O) and all its metal to 
metal oxide with no excess, the explosive is said to have a zero OB, but 
explosives are rarely perfectly balanced. In other words, OB is an 
expression that is used to indicate the degree to which an explosive can be 
oxidized. 

Assignment to text B. Read text B again and write out the words in 
black type. Give the meanings of these terms. 
Pre-text Exercises to Text C 
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1. Read the words using transcriptions. Guess about their meanings: 
researcher [rl'sWCq], detonation ["dFtq'nelSqn], gunpowder ['gAn"paVdq], 
[An'daVeldll], 
dissolve [dl'zOlv], 


combustion — [kqm'bAsCqn], undoubtedly pressure [‘prFSq 


’ 


] 
] 
merit = ['mFrit], _ technique [tFk'v)k], swell = [swFl], 
gelatinous homogeneous __ ["hqVmq'G)niqs], 


['xlkq"hol], 
thickness ['Tlkris], 


poorly['pvall], [GI'lxtings], 


pure [pjuq], alcohol ether [Tq], smokeless powder 


['smqVklls'pauda], configuration [kqn"flgju'relSqn], 


grain [greln], flake [flelk], string [string], plate [plelt], pasta [pxstq], multi- 
channel tubes ['mAltl-CxngltjHbz], stick [stk] 
2. Translate the following words. Refer to the transcriptions in exercise I 


for correct pronunciation. 
HCCI€QOBATelIb, MeTOHAHA, MOpox, TropeHve, HeCOMHEHHO, JaBJIeHHe, 


3aclyra, Me€TOZ, pacTBOpATb, pa30yxaTb, JIOXO, %KejlaTHHOBBIM, 
TOMOreHHbIM, UHCTEI, CHMpT, 9dup, Oe3qbIMHbIM TMopox, TOJLIMHA, 
KOH®Urypallua, 3epHO, elllyiika, cTpyHa, IJlacTHHKa, MaKapOHBl, 


MHOTOKaHaJIBHbIe TpyObI, TiaJiKa. 


3. Read the lexical program of text B. Try to memorize it. 


(1) The theory of gunpowder | (1) Teopua ropenua nopoxa 

combustion 

(2) He carried out a lot of | (2) OH mpoBen MuHoro  BaxKHbIxX 
important research viccle JOBaHHih 

(3) The burning rate of solid | (3) Cxopocts ropeHua TBepzbIx 
explosives B3PbIBUATBIX BeLLCCTB 

(4) It was not clear how to | (4) He Onin0 scHo, kak ero pealIH30BaTb 


implement it 

(5) The stubborn "shooting cotton" 
persistently refused to dissolve in 
anything. 

(6) It is of utmost importance 

(7) To distill off the solvent 

(8)He wanted to _ dissolve 
pyroxyline in a suitable solvent 


(5) Yupsampmi "“cTpensrouui x0m0K" 
YMOPHO OTKa3bIBaJICA PaCTBOPATBCA B 
4eM-JIHO0. 

(6) UpesBEraliHo BaxKHO 

(7) OTorHaTb pacTBOpHTesIb 

(8) On xoTem pacTBOpHTb MMpOKCHIIHH B 
MOAXOUALIEM pacTBOpHTese 


(9) Forming a_ thick gelatinous 
translucent homogeneous mass 


(9) OOpa3ya rycTy¥o Tosynpo3padHyro 
2KeIATHHOBYIO OJHOPOHYy!o Maccy 
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Text C. Pail Marie Eugéne Vieille (from Wikipedia) 


Paul Marie Eugéne Vieille was born in 1854. After graduating the 
Ecole Polytechnique, he immediately moved into the front ranks of 
researchers of explosives. During the long years he carried out a lot of 
important research in the field of detonation of explosives, methods of 
research and testing, developing the theory of gunpowder combustion. He 
established the so-called "Law of Vielle,” linking the burning rate of solid 
explosives with pressure, but his main merit is undoubtedly the invention of 
smokeless gunpowder. 

To solve the fundamental problem of creating gunpowder it is of 
utmost importance to form completely homogeneous pyroxyline mass. For 
this purpose Vielle intended to apply an extremely simple technique. He 
wanted to dissolve epyroxyline in a suitable solvent, then distilling off the 
solvent, obtain a uniform density material instead off ibrous wadding. The 
plan was good, but it was not clear how to implement it. 

The stubborn "shooting cotton" persistently refused to dissolve in 
anything. Only after a long search Vielle found that gun-cotton is not really 
soluble, but at least it swells (and does that poorly) in a mixture of alcohol 
and ether. Another long string of sleepless nights helped Vielle establish 
that he does not need to dissolve pure gun-cotton, but its mixture with 
collodion. This mixture, prepared in the desired proportion, swells in an 
alcohol-ether solvent, such as gelatin in water, to form a thick gelatinous 
translucent homogeneous mass. 

Gelation - the main condition for obtaininga good dense 
homogeneous powder. It is precisely the essence of Vielle’s invention. 

The possibility of formation of coarse grains is an important 
advantage of smokeless powder. Smokeless powder is durable and easy to 
be molded to any thickness and grain configuration. Modern gunpowder is 
no longer a powder and "grain" - no longer grains, although they are still 
called so. Gunpowder is molded in the form of flakes, strings, plates, pasta, 
multi-channel tubes, sticks, its weight sometimes being tens of pounds, but 
according to tradition, all these forms are still called grains. 
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Assignment to text C. Make parallel translation of the following 
sentences from text C (from English into Russian and vice versa). Try 
not to peep into the ready translation. 


(1) In the front ranks of 
researchers of explosives. 


(1)B mepeqHux paqax uccreqoBatenel 
B3PbIBYATHIX BELICCTB. 


(2) Vielle intended to 
apply an extremely 
simple technique. 


(2) Bbemb = HaMepuBasicd UCTIOIb30BaTb 


ype3BbI4aHHO MpocToH MeTog. 


(3) Another long string of 
sleepless nights helped 
Vielle establish that he 
does not need to dissolve 
pure gun-cotton, but its 
mixture with collodion. 


(3) Ene oqHa JIMHHaA BepeHnia 
OecCOHHBIX HOYeH nomMorna  Bsemo 
YCTaHOBUTb, 4TO OH JOJDKEH PACTBOPATh He 
YMCTBIM MHPOKCHJIMH, a eFrO CMeCb C 
KOJUIOWHeM. 


(4) Modern gunpowder is 
no longer a powder and 
"grain" - no longer grains, 


(4) Coppemenubie mopoxa yxe He 
MOPOMIKH, a «<3ePHO» - y2Ke He 3CPHO, XOTA 
OHH BCe elle Ha3bIBaIOTCA Tak. 


although they are still 
called so. 


GUIDED REVIEW TO LESSON two 


Assignment to Lesson two (1): 


Choose the correct missing words in the chart below. 
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(1) An is a substance which, when | gunpowder 
suitably triggered, releases a large amount of heat and | gun-cotton 
pressure by way of a very rapid self - sustaining | explosive 
exothermic decomposition reaction. chemicals 
(2) The entire phenomenon takes place in a few | mixture 
microseconds, accompanied by a and loud | burning 
noise. wind 
shock 
(3) It is worthwhile to point out that liberation of heat | shock 
with — insufficient does not cause an | rapidity 
explosion. temperature 


OKOHUAHUe ma6osuyot 


(4) of materials may be defined as their | compatibility 

ability to be stored intimately, that is, in close contact, | reactivity 

without occurrence of any chemical reaction. tensile 
strength 

(5)In addition to the study of the stability and mutual | fillings 

compatibility of the of explosive, propellant | ingredients 

and pyrotechnic fillings, it is also necessary to study 

their compatibility with interior surface coatings that is, 

sealants, lutings and potting compositions used in 

assemblies. 

(6) The concentration of oxygen within an explosive or | ‘oxygen 

oxidizer is represented by a term known = as | balance’ 

: : ‘acceleration 
force’ 

(7) On the other hand, if the oxygen is completely | consumed 

consumed and excess fuel remains, explosive or | controllable 

oxidizer is said to have a ‘negative’ OB. distributed 

(8) Thus OB values can be positive or neutral 
negative 
high 

(9) During the long years he carried out a lot of | study 

important in the field of detonation of | investigation 

explosives, methods of research and testing, developing | research 

the theory of gunpowder combustion. 

(10) Vielle intended to apply an extremely simple | method 
technique 


Assignment to Lesson two (2): 


Formulate and discuss with your class the problems put forward in 
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3. Lesson Three 
CLASSIFICATION OF EXPLOSIVES AND THEIR SPECIAL 
CHARACTERISTICS 


PROFESSIONAL TRAINING: Lesson three 


Pre-text exercises to text A 


1. Read the words using transcriptions. Guess about their meanings: 
deflagrating [‘djflq'greltIN],_ primarily [pral'merqll], propelling — [pra'pellN], 
ignition [Ig'nlSqn], shattering ['SxtqrIN], unstable [An'stelbl], 
molecules ['mOllkjHl], rapid shock waves ['rxpld SOk welvz], trinitrotoluene 
["tralnaltrq'tOljwn], dynamite ['dainqmalt], nitrocellulose — ["naltrqu'seljH'"lqus], 
nitroglucerin ["naltrqu'glHsqrin], picric acid ['plkrik xsld], cyclonite ['salklqnalt], 
ammonium nitrate [qmlnijum ‘naltrelt], blasting ['bIRstIN], categorize 
[‘kxtggqralz] 

2. Translate the following words. Refer to the transcriptions in exercise I 
for correct pronunciation. 

ObICTpO croparollvii, B THepBylO O4epeyb, MeTAaTe/IbHbI, 3axKHraHve, 
MpoOmeHve, MOJIeKyJIbI, ObICTpbIe yapHble BOJIHbI, TPpHHUTPOTOsYyON, 
TMHAMUT, HUTPOLeIWION03a, HUMTpOrIMepHH, MMKpHHOBad KUCJIOTA, 


TeKCOreH, AaMMHadHaA CeJIMTpa, B3PbIBHbIe padotsl, NTOWpa3sqesAaTb Ha 
KaTeropuu 


3 .Read the lexical program of text A. Try to memorize it. 


(1) low explosive (1) MasomMolHoe, MeIeHHO Tropsitee 
B3PbIBYATOe BeELIeCCTBO 

(2) high explosive (2) MOWIHOe B3PbIBYATOe BEILeCTBO 

(3) undergo explosive | (3) NoqBepratoTca B3PbIBHOMY pa3JIOXKCHHIO 


decomposition without | 6e3 kakoro-sm60 BHelHero HCTOUHHKA 
any external source 


(4) relatively small | (4) OTHOCHTeIBHO HeOobINOe KONM4eCTBO 
amount of heat or | Tema wim JaBieHusa 
pressure 
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(5) explosives (e.g., TNT) 
are used mainly for 
shattering 


okoHuaHue mabsuyol 
(5) B3pbIBYaTBIe BellecTBa (HallpHMep, 
TPHHUTPOTOMYOs) YCHOIb3yYIOTCA B 
OCHOBHOM JIA ZpoOs1eHHA 


(6) may be categorized by 
the speed 


(6) MoryT ObITb KIaccHpuMpoBaHEI 10 
CKOpocTu 


(7) civil explosives for 


commercial purposes 


(7) TpaxyaHcKHve B3pbIBYAaTBIe BeLIIeCCTBAa 
{Id KOMMep¥uecKHXx Iesei 


(8) explode faster than 


the speed of sound 


(8) B30pBaTBCa OBICTpee, 4eM CKOPOCTb 
3ByKa 


(9) Sensitive materials 
that can be initiated by a 


(9) UyBcTBHTeIbHBIe MaTepHalibl, KOTOPIe 
MOTYT ObITb HHHUMMpOBaHbl OTHOCHTEIIbHO 


relatively small amount | HeOombuIMM KOIMYeCTBOM Telia WH 
of heat or pressure WaBlleHusa 

(10) The remainder are | (10)OctasbuHsie CJIMIIKOM omacHBl, 
too dangerous, sensitive, | 4yBCTBHTeJIbHEI, TOKCHUHBI, Toporu, 


toxic, expensive, 
unstable, or decompose 


HecTaOHJIbHBI, WIM pa3slararoTCaA CJIMMIKOM 
ObICTpO ALA oOmero UCIIOJIBSOBaHHA. 


too quickly for common 
usage. 


Text A. Classification of Explosives 


Chemical explosives can be classified as low or high explosives. Low 
(or deflagrating) explosives are used primarily for propelling; they are 
mixtures of readily combustible substances (e.g., gunpowder) that when set 
off (by ignition) undergo rapid combustion. High (or detonating) 
explosives (e.g., TNT) are used mainly for shattering; they are unstable 
molecules that can undergo explosive decomposition without any external 
source of oxygen and in which the chemical reaction produces rapid shock 
waves. Important explosives include trinitrotoluene (TNT), dynamite, 
nitrocellulose, nitroglycerine, and picric acid. Cyclonite (RDX) was an 
important explosive in World War Il. Ammonium nitrate is of major 
importance in blasting. 

So explosive materials may be categorized by the speed at which 
they expand. Materials that detonate (explode faster than the speed of 
sound) are said to be "high explosives" and materials that deflagrate are 
said to be "low explosives". Explosives may also be categorized by their 
sensitivity. Sensitive materials that can be initiated by a relatively small 
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amount of heat or pressure are primary explosives and materials that are 
relatively insensitive are secondary or tertiary explosives. 

A wide variety of chemicals can explode; a smaller number are 
manufactured in quantity as explosives. The remainders are too dangerous, 
sensitive, toxic, expensive, unstable, or decompose too quickly for common 
usage. 

Explosives are used for constructive as well as destructive purposes 
for both military and civil applications. There are several ways of 
classifying explosives and a few important ones are: 

* according to their end - use for example, military explosives for 
military 

applications whereas civil explosives for commercial purposes; 

* according to the nature of explosion for example, mechanical, 
nuclear or chemical; 

* according to their chemical structure that is, the nature of bonds 
present in an explosive. 


Assignment to text A. Read text A again and make a list of types 
of explosives (in writing). 


Pre-text Exercises to Text B 

1. Read the words using transcriptions. Guess about their meanings: 
propagating capability = [‘prOpageltIN —"kelpa'bilqtl], | converse[kqn'vWs], 
customary ['kAstqmqrl], synonymously  [sl'nOnlmgsll], friction — ['frlkSqn], 
spark [spRk], characteristics —_["kxrqktq'ristlks], properties —_[‘prOpatiz], 


constituents [kqn'stltjuqnts], exothermic ["eksquTWmlk], original [q'rlGqnq]], 


appear [q'plq], kilocalories [‘kllqu ‘kxlqri], absorb [qb'zLb], give off [gl ‘Of, 
ease [Jz], value [‘vxljH], impact [‘Impxkt] 


2. Translate the following words. Refer to the transcriptions in exercise I 
for correct pronunciation. 


CHOCOOHOCTA pacnipoctpaHATEca, OOpaTHoe yTBepxKeHHe, OOBIMHBIM, Kak 
CHHOHHMBI, TpeHWe, MCKpa, XapaKTepHCTHKa, CBOMCTBa, KOMIOHCHTHI, 
SK30TEPMHYeCKHH, = MepBOHaYaJIbHbI, = BO3HHKATb,  KHJIOKaJIOpHH, 
MOTIOWAaTb, OTAABATh, JIEKOCTh, 3HadeHHe, yap 
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3. Read the lexical program of text B. Try to memorize it. 


(1) It is customary to use 


(1) Ilpuuato vcnom30BaTb TepMHH 


“sensitiveness’ are referred to 
in the context of explosives 


‘sensitivity’ to mean ‘ease of | “4yBCTBHTeJIbHOCTB’ B CMBICJIe 
initiation’ “‘TIPOCTOTbI HHHUHUpOBaHHst’ 
(2) ‘Sensitivity’ and | (2) «UyBCTBHTeIbHOCTb» u 


«CHOCOOHOCTb ObICTpO pearupoBaTb» - 
3TO TEPMHHBI, K KOTOPBIM mpHOerator, 
TOBOPA O B3PbIBYATHIX BELIeCCTBAX 


(3) Sensitivity to Impact 


(3) UyBcTBUTeIbHOCTE K BO3CHCTBHAM 


(4) Sensitivity to Friction 


(4) UyBcTBHTeIbHOCTb K TPCHHIO 


(5) Sensitivity to Shock 


(5) UyBcTBHTeIBHOCTE K yaapy 


(6) Sensitivity to Spark 


(6) UyBcTBHTeIbHOCTb K HCKpaM 


(7) Sensitivity to Heat 


(7) UyBcTBUTesIbHOCTh K Terry 


(8) the study of their chemical 
characteristics and evaluation 
of their explosive properties 


(8) w3yaeHue MX  XHMMYeCCKHX 
XapaKTepHcTHK u oljeHKa Wx 
B3PBIBYATBIX CBOMCTB 


(9) the ‘heat content ’ of an 


(9)' Tensocogepxxanne’ BB paBHo ero 


explosive is equal to its “ heat | "remote oOpa30BaHna" 
of formation’ 
(10) the reactions are always 


exothermic 


(10) peakiuu Bcerga 9K30TepMH4ecKHe 


Text B. Fundamental Features of Explosives: Sensitivity and 


Sensitiveness; Heat of Formation 


These two terms: ‘sensitivity’ and ‘sensitiveness’ are referred in the 
context of explosives, propellants and pyrotechnics and relate to two rather 
similar properties of explosives that is, ‘ease of initiation’ and 
‘propagating capability’. It is customary to use ‘sensitivity’ to mean ‘ease 
of initiation’ whereas ‘sensitiveness’ to mean ‘propagating capability’. In 
others, the converse is believed to be true and in yet others, these terms are 
used synonymously. There are mainly five types of sensitivity: 1) 
Sensitivity to Impact; 2) Sensitivity to Friction; 3) Sensitivity to Shock; 
4) Sensitivity to Spark; 5) Sensitivity to Heat. 

The ‘heat of formation’ of explosives is of fundamental importance 
for the study of their chemical characteristics and evaluation of their 
explosive properties. When a chemical compound is formed from its 
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constituents, the reaction may either absorb or give off heat, which is 
called ‘heat of formation’ and is expressed in units of kilocalories per gram 
molecule. The value of the ‘heat of formation ’can be negative or positive. 
The negative value indicates absorption of heat during the formation of 
compound from its elements and such a reaction is called an ‘endothermic’ 
reaction whereas a positive value indicates liberation of heat during the 
formation of compound meaning the reaction is ‘exothermic’. For 
explosives, the reactions are always exothermic. In an exothermic reaction, 
the energy evolved may appear in many forms, but for practical purposes, it 
is usually in the form of heat. Since the ‘heat of formation ’ of an explosive 
is the net difference between ‘heat content’ of the explosive and that of its 
elements (taken as zero by convention), it means that the ‘heat content ’ of 
an explosive is equal to its “ heat of formation’. The net amount of heat 
liberated during an explosion is the sum of ‘heats of formation’ of the 
products of explosion, minus the ‘heat of formation’ of the original 
explosive. 


Assignment to text B. Read text B and write out the words in 
black type. Give the meanings of these terms. (You may use the 
Glossary of Terms at the end of this book). 


Pre-text Exercises to Text C 


1. Read the words using transcriptions. Guess about their meanings: 
mankind = [mxakalnd], _ situation _["sltjwelSqn], — thoroughly ['TArdll], 
needed ['nJdid], further ['fWDq], technological progress _ ["teknq'lOGIkql 
'‘prOgrgs], War captives [wL ‘kxptlvz], hack out [hxk aut], inhabitants 
[In'hxbltqnts], temples [templz], passageways ['pxslGwel], chisels and 
wedges ['Clzqlz qnd weGlz], alleviate[q'livielt], drudgery ['dvAGqrl], wealth of 
earth [welT qv WT], available [q'vellqbl], mountains['mauntinz], tame [telm], 
mine minerals [main wmlneral], hazardous terrain [hxzqdgs — tqreln], 
overwhelming ["quvq'welmiN], prosperity [prOs'perltl], invention [In'venSqn], 
perceive = [pq'sv], devil [‘devil], evil [‘vql], angel ['enGql], processing 
[‘prqusesIN], handling [‘hxndlIN], transportation ["trenspL'telSqn], 
storage ['stLvG], treatises ['tr}tiz] 
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2. Translate the following words. Refer to the transcriptions in exercise I 
for correct pronunciation. 


YeJIOBCYeCTBO, CHTyallia, COBepIIeHHO, HeoOxoquMbIi, abHeiMMit, 
TeXHMYeCKHHM Mporpecc, BOCHHOMJICHHBIc, BbIpyOaTb, 2#KUTeIM, XpaMbl, 
TMpOxoybl, 3yOula WU KIMHbA, OOMerduTb, TKead padoTa, OoraTcTBO 
3eMJIH, JOCTYNHBIM Topbl, WOObIBaTh TWONe3HbIe MCKOMaeMble, oOMmacHad 
MECTHOCTD, OLIeIOMJIAIOMNIMM, IpolBeTaHve, U300peTeHHe, BOCIIPHHUMATE, 
J{bABOII, 310, AHTes, OOpadoTka, OOpallleHve, TpAaHCMOpTUpoBKa, xpaHeHne, 


TpakTaTbl 


3. Read the lexical program of text B. Try to memorize it. 


(1) explosives were thoroughly | (1) B3ppiByaTble BelljecTBa OBLIN 
needed COBepIIIe¢HHO HeOOxOJUMBI 

(2) further technological | (2) TauibHenmiun TeXHHyecKHi 
progress liporpecc 

(3) tunneled their way through | (3) wupopyOamm TyHHeIH CKBO3b 
rock CKaJIbI 


(4) by hacking out passageways 
with chisels and wedges. 


(4) BbIpyOat Mpoxoybl Cc MOMOLIbIO 
3YOMIJI U KOJIbeB 


(5) to provide ways and means 


(5) HaliTn TyTH UM CpezCTBa 


(6) to alleviate this drudgery 


(6) 4ToObI OOeraHTs 9TY TAKeITyIO 


paooty 
(7) considerable technological | (7) 3Ha4uuTebHEI = TexHuueckHit 
progress liporpecc 
(8) to move mountains, tame | (8) mepeaBuraTb TOpbl, YyKpOLaTb 
rivers, mine minerals peku u TOObIBaTb TMOJIe3HbIe 
MCKOMaeMbIe 


(9) today’s fantastic 


engineering projects 


(9) ceroqHamHue daHTacTH4eckHe 
MH2KCHEpHbIe MpOeKTHI 


(10) exploration of space 


(10) ocBoeHue Kocmoca 


Text C. Civil Uses of Explosives. 


In the history of mankind there were many situations where 
something like explosives were thoroughly needed for solving problems of 
further technological progress. For example, 
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e War captives were used to hack out hundreds of miles of mines, 
irrigation canals and for other constructions by the ancient Egyptians. 

e The inhabitants of the Aegean Island of Samos tunneled their way 
through rock for water supply in the sixth century BC. 

e A large number of temples and forts were carved out of the rocks in 
India and the Far East. 

e Hannibal crossed the Alps by hacking out passageways with chisels 
and wedges. 

Explosives were used to provide ways and means to alleviate this 
drudgery. It was more efficient and economical to bring down rocks or do 
mining with the use of gunpowder, the first explosive, than by any other 
previous means. Explosives are generally associated with a destructive role 
but their important contributions are very often lost sight of. In fact, it was 
the power of explosives which made the great industrial revolution possible 
in Europe and also made the mineral wealth of earth available to mankind. 

Considerable technological progress in the development and 
applications of explosives has made it possible to move mountains, tame 
rivers, mine minerals from deep underground and also link continents and 
countries by roads and rails through difficult and hazardous terrain. 
Explosives continue to play an overwhelming role in the progress and 
prosperity of mankind right from the time of invention of black powder or 
gunpowder several centuries ago. In fact, some of today’s fantastic 
engineering projects and exploration of space would have not been possible 
without the use of explosives. 

Explosives, in a nutshell, are generally perceived as ‘devil’ during 
war and considered as an ‘evil’ during processing, handling, transportation 
and storage, have proved to be an ‘angel’ due to their tremendous impact 
on economy and industries. 

Explosives have contributed enormously in improving the economy 
of many countries and their chemistry forms the basis of many well - 
known treatises. 


Some useful words and phrases: 
— in the history of mankind — B uctopuu 4enoBeyecTBa 
— thoroughly needed — copepuieHHo HeoOxoquMBIii 
— ina nut shell — B aByx cnoBax 
— ways and means— llyTH H crocoOsI 
— to bring down rocks — pyuimTs ckasibt 
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—than by any other previous means — 4eM KakHM-JIMO0 HHbIM, 
CYLeCTBOBaBLIHM paHee cri0co00M 

—applications of explosives has made it possible — mpumenenne 
B3PbIBYATBIX BELICCTB CaO BO3MO2%KHBIM 

— to hack out hundreds of miles of mines — mpopyOaTb w1axTpI Ha rryOuHy 
COTeH MMJIb 

— during processing, handling, transportation and storage — BoBpema 
oOpaborTKH, OOpallieHHa, TpaHClOpTupoBKH HM xpaHeHHsa 

— to mine minerals from deep underground — qoOpIBaTb MuHepalibl rryOoKo 
TO], 3eMJIeH 

—made the great industrial revolution possible — cyenanm BemuKyto 
TIPOMBILJICHHY!IO PCBOJIIONMIO BO3MOXKHOH 


Assignments to text C. Make parallel translation of the following 
sentences from text C (from English into Russian and vice versa). Try 
not to peep into the ready translation. 


(1) In the history of mankind | (1) B uctopun uenoBeyectBa OBLIO 
there were many situations where | MHoro cuTyalMii, Kora 4TO-TO 
something like explosives were | Bpofle B3pbIBYaTLIX BeLIeCTB OBLIO 
thoroughly needed a0coJIKOTHO HeOOxosHMO 

(2) War captives were used to | (2) BoeHHormieHHple 

hack out hundreds of miles of | ucnomb30BamMcbh AIA BbIpyOaHus 
mines, irrigation canals and for | coTeH MMJIb WaxT, OPOCHTeuIbHbIX 
other constructions by the ancient | KaHaioB HM Jpyrux coopyxKeHHit 
Egyptians. [{peBHHX erHiTsH. 

(3) A large number of temples | (3) bompnioe konM4ecTBO xpaMoB u 
and forts were carved out of the | kpenoctei Ob11M BEIPe3aHbl M3 CKalI 
rocks in India and the Far East. B Muauu u ua JlanbHem Boctoke 
(4) Explosives were used to | (4) B3pprpyaTpie BelllecTBa OBbIJIM 
provide ways and means to | Mcnoub30BaHbI It odecneueHuA 
alleviate this drudgery. IlyTei HM cpegcTB oOeruenua 9TOL 
TKO padorsl 

(5) Explosives are generally | (5) B3pprpuatbie BellecTBa, Kak 


associated with a destructive role | mpaBysio, accolMupyloTca Cc 
but their important contributions | ecTpyKTHBHOM poyIbIO, HO UX 
are very often lost sight of B@KHBI = BKIa O4eCHb acto 


yllycKaeTca 3 BUY 
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OKOHUAHUe maosuyot 


(6) In fact, it was the power of | (6) Ha camom jeme, uMeHHO cua 
explosives which made the great | B3ppIBYaTBIX BeLIeCTB cfeuaa 
industrial revolution possible in | Bo3Mox%KHOM BeJIMKY!0 
Europe TIPOMBILJICHHYIO =peBOJIONHIO B 
Eppone 
(7) Explosives continue to play an | (7) B3ppiByaTle BellecTBa 
overwhelming role in the progress | mpoqoIpKaroT urpat 
and prosperity of mankind right | BceoxBaTBIBaroOLytIo pOUIb 
from the time of invention of | mporpecce u npouBpeTaHHu 
black powder or gunpowder | uenoBeyectBa co BpeMeH 
several centuries ago. w300peTeHHaA 4epHoro § Topoxa 
HECKOJIBKO BEKOB Ha3aJ. 


GUIDED REVIEW TO LESSON Three 


Assignment to Lesson three (1):Choose the correct missing words 


in the chart below. 


expressed in units of kilocalories per gram molecule. 
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(1) Important explosives include nitric acid 

(TNT), dynamite, nitrocellulose, nitroglycerine, and | black 

picric acid. powder 
trinitrotolue 
ne 

(2) So explosive materials may be by the | categorized 

speed at which they expand. organized 
equipped 

(3) Explosives are used for as well as | eliminated 

destructive purposes for both military and civil | prohibited 

applications. constructive 

(4). It is customary to use ‘sensitivity’ to mean ‘ease of | initiation 

initiation’. promotion 

(5)When a chemical compound is formed from its | parts 

, the reaction may either absorb or give | bodies 
off heat, which is called ‘heat of formation’ and is | constituents 


OKOHYUAHUe ma6osuyol 


(6) The negative value indicates absorption of heat | exothermic 
during the formation of compound from its elements | endothermic 
and such a reaction is called an ‘ ” | reverse 
reaction 

(7) In an exothermic reaction, the energy evolved may | explosive 
appear in many forms, but for practical purposes, it is | heat 
usually in the form of distribution 
(8) It was more efficient and conenical to bring down | dynamite 
rocks or do mining with the use of , the | gunpowder 
first explosive, than by any other previous means. 

(9) Explosives continue to play an overwhelming role | finding 

in the progress and prosperity of mankind right from the | invention 
time of. of black powder or gunpowder several | mining 
centuries ago. 

(10) In fact, some of today’s fantastic engineering | conquering 
projects and of space would have not | investigation 
been possible without the use of explosives. exploration 
(11) Explosives have contributed enormously in | principles 
improving the economy of many countries and their | content 
chemistry forms the basis of many well - known | treatises 


Assignment to Lesson three (2): 


Formulate and discuss with your class the problems put forward in 


Lesson one. 
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4. Lesson Four 
EXPLOSIVES AND A BRIEF HISTORY OF THEIR INVENTION 


PROFESSIONAL TRAINING: Lesson four 


Pre-text exercises to text A 
1. Read the words using transcriptions. Guess about their meanings: 


velocity [vi'lOsiti], obstacle ['Obstqkl], excavation ["ekskq'velSqn], quarrying 
['kwOrlIN], employ [Im'plOl], concrete ['kONkrjt], setting [setiN], slurry ['slWr], 
pour[pl], boulder [‘bquldq], silicate ['slllkelt], adverse ['xdvWs], 
advantageous ["xdvqn'telGqs] 

2. Translate the following words. Refer to the transcriptions in exercise I 
for correct pronunciation. 

CKOPOCTb, MpenATCTBHe, 3eMJIAHbIe paOOTHI, pa3pa0aTbIBaTb Kapbep, 
HCHOJIb30BaTb, ICMCHT, 3aTBepeBaHHe, %XKUKOe LWeMeHTHOe TEeCTO, 


HaJIMBaTb, BAYH, CHIMKAT, HeOaronpHATHbIM, OaronpuATHbIi 
3. Read the lexical program of text A. Try to memorize it. 


(1) velocity of detonation (1) ckopoctb eToHalMu 

(2) explosives help us to | (2) B3pbIBYaTbIe BelllecTBa MOMOraroT 

construct tunnels and remove | HaM MOCTpOHTb TyHHeIM HW ycTpaHeHue 

obstacles during road | npenaTcTBuii Ip CTponTeECTBe Aopor 

construction 

(3) large-scale excavation | (3) KpynMHOMacilITaOHble 3eMJIAHbIC 

work padotTsr 

(4) dismantling and clearing | (4) qemontaxK Hu oO4NCTKa 3aHHi u 

of structures and buildings coopyxKeHHii 

(5) ‘Acconex’ is a non -/| (5) ‘Akonekc’ 9TO HeB3pbIBHOM arent, 

explosive demolition agent YMCHOJIBSYeMBbIM Ip CHOCe 30aHH 

(6) produces cracks while | (6) BBI3bIBaeT TPeLUHHBI nipu 

setting 3aTBepleBaHHu 

(7) with the passage of time (7) co BpeMeHeM 

(8) high expansive stresses (8) BbICOKHe PaclUMpuTeJIBHEIe 
Harpy3Ku 

(9) crack initiation (9) 3apoxTeHHe TpellnH 

(10) depending upon nature | (10) B 3aBMcHMocTH OT MpHporBI 

and size of the target and the | pasmMepa eum u TemnepaTypsEI 

temperature 
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Text A. Explosives in Civil Engineering 


Explosives with high VOD (velocity of detonation) have a blasting or 
shattering effect. As a result, explosives help us to construct tunnels and 
remove obstacles during road construction. 

In large-scale excavation work, a technique similar to those used in 
quarrying is employed. Explosives have been found useful in demolition 
work (dismantling and clearing of structures and buildings). Explosives 
have also been extensively used to demolish structures made of stone, 
brick, concrete, steel and timber. For cutting action, FLSCs have also been 
used whereas for demolition both conventional explosives (RDX, HMX 
etc.) and silent explosive (Acconex) have been used. 

“Acconex’ is a non - explosive demolition agent — a special type of 
expanding cement which produces cracks while setting, has been developed 
by one of the DRDO laboratories. The cement when mixed with 25 — 30% 
water forms a slurry which is poured into pre - drilled holes of about 65 — 
70% of the size of the boulder, rock or target. The slurry sets in about 15 
minutes and with the passage of time, it develops high expansive stresses 
due to the presence of special silicates in the composition. 

The phenomenon of demolition occurs with crack initiation. 
Propagation of cracks from hole increases in number. The process of 
cracking takes between 24 and 72 hours, depending upon nature and size of 
the target and the temperature. The most important feature of Acconex is 
that it demolishes rocks or concrete structures without any noise or adverse 
effect on neighboring structures. This is advantageous when demolishing is 
done in densely populated and built - up areas. 

Further, it does not cause any pollution as no gases are liberated. 


Assignment to text A. Read text A and make a list of useful deeds 
of explosives, add more information if you know (in writing) Discuss it 
in your group. 


Pre-text Exercises to Text B 

1. Read the words using transcriptions. Guess about their meanings: 
adiabatic ["xdlqbxtlk], calculate ['kxlkjulelt], denoted [dl'nqutld], essential 
[I'senSql], knowledge ['nOliG], during [‘djuqriN], measure ['meZq], 
tedious ['tldlqs], establish [Is'txblis], enable [I'nelbl], performance [pq'fOmans], 
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among [q'mAN], volume ['vOljum], occupy  [‘Okjupal], consider [kqn'sldq], 


equilibrium ["ekwI'llbriqm], constant ['kOnstqnt], molar ['mqulq] 


2. Translate the following words. Refer to the transcriptions in exercise I 
for correct pronunciation. 

ajMadaTHY4ecKHi, pacCuHTbIBaTb, OOO3HAYCHHBIM, CyIeCTBCHHBIM, 3HaHHe, 
BO BPeMA, H3MepATb, MYTOPHBIM, yCTAaHaBJIMBaTb, CO3aBaTb BO3MO%KHOCTE, 
jelicTBHe,comparison,cpaBHeHve, cpeqH, OObBeM, 3aHHMaTb, MOsaraTh, 
PaBHOBecHe, NOCTOAHHaA, MOJAPHEIM 


3. Read the lexical program of text B. Try to memorize it. 


(1) heat so released under 


adiabatic conditions 


(1) Tenn0, ocBoOoxqeHHOe TakKHM 
o0pa30M TmIpu ayqMadaTHuecKHx 
yCJIOBHAX 


(2)may be calculated from 
equilibrium constants 


(2) MoryT OBbITb BBIYHCIICHbI v3 
KOHCTAHT paBHOBeCcHA 


(3) knowledge of the 
composition of the gaseous 
products of explosion 


(3) 3HaHHe O cocTaBe ra3000pa3HBIx 
IIPOALYKTOB B3pbIBa 


(4) the volume of gaseous 
products produced during an 
explosion 


(4) o0bemM ra3000pa3HbIx BelI[ecTB, 
oOpa3yIOWHXca Tp B3pbIBe 


(5) provides information on the 


(5) mpegoctaBiaeT wuHdopmalnio oO 


amount of work done by an | kommuectBe paOoTbl, mpozeuaHHoit 
explosive B3PbIBOM 
(6) standard conditions are | (6) ycTaHaBlMBaloTCa cTaHapTHBIe 
established yCJIOBHA 


(7) the volume of gas varies 
according to the temperature 


(7) oObeM ra3a H3MeHAeTCH B 
3aBMCMMOCTH OT TeMIepaTypbl 


(8)one mole of any gas 
occupies 22.4 liters 


(8) OHH MOlIb HO00r0 ra3a 3AHHMaeT 
22,4 IMTpoB 


(9) under the conditions of STP 
(Standard Temperature and 
Pressure) 


(9) B ycnoBuax STP (ctanyapTHaa 
TeMIepatypa U jaBsIeHue) 


(10) explosive is initiated to 
rapid burning and detonation 


(10) B3pbIBYaTOe BelI[eCTBO 
WHUIMMpyeTca, YTOOB! MpoH30LI0 
ObICTpOe ropeHUe UH JeTOHAaINA 
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Text B. Fundamental Features of Explosives: Heat of Explosion and 
Gases Evolved 

When an explosive is initiated to rapid burning and detonation, 
energy is released in the form of heat mainly due to the oxidation 
reactions. The heat so released under adiabatic conditions is called the 
‘heat of explosion’, denoted by the letter Q which is a very important 
characteristic of an explosive and provides information about its work 
capacity. To calculate ‘heat of explosion’ and other explosive 
performance parameters, a knowledge of the composition of the gaseous 
products of explosion is considered essential. This may be calculated from 
equilibrium constants of the water gas and other reactions which is a 
tedious process. Also, the volume of gaseous products produced during an 
explosion provides information on the amount of work done by an 
explosive. 

To measure the volume of gases produced during explosion, standard 
conditions are established as the volume of gas varies according to the 
temperature. The standard conditions also enable comparison among the 
gaseous products of explosion of various explosives. The standard 
temperature and standard pressure are 0°C/273 K and 1 atm 
respectively. These conditions are known as ‘standard temperature and 
pressure’ (STP). Under these standard conditions, one mole of any gas 
occupies 22.4 liters which is known as the molar gas volume. 

Avogadro’s Law states that equal volumes of all gases under the 
conditions of STP (Standard Temperature and Pressure) contain the 
same number of molecules. It implies that the molar volume of one gas is 
equal to the molar volume of any other gas, that is, the molar volume of any 
gas at 0° C and 1 atm pressure is very close to 22.4 liters. 


Assignment to text B. Read text B and write out the words in 
black type. Give the meanings of these terms. 


Pre-text Exercises to Text C 

1. Read the words using transcriptions. Guess about their meanings: 
saltpeter ["sOlt'y)tq], reportedly[r'pLdidl!], sulphur ['sAlfq], charcoal ['CRkquI], 
Chinese ['Cal'nJz],_ invention = [InvenSqn],__—s incendiary [In'sendlqrl], 
projectiles [prq'Gektallz], catapult [‘kxtqpAlt], munitions — [mjH'nlSqnz], 
factories ['fcktqriz], rocket ['rOkit], bombs [bOmz], weaponry [‘wepqnrl], 
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propel [prq'pel], gunpowder ['gAn'paudg], thunder ['TAndq], crash [lerxs], 


troops — [trHps], _ besiege [bl'sjG],_ Empire ['empalq],___ unleash [An'JJs], 


barrel [‘bxral], observation ["Obzq'velSqn], European ["juqrq'pjqnl, 


cannon ['kxngn], arms [Rmz], assault [q'sLlt], craftsman ['krRftsmqn] 


2. Translate the following words. Refer to the transcriptions in exercise 1 
for correct pronunciation. 

cemuTpa, 10 COOOWIeHHAM, cepa, peBecHbI yroub, KuTalcKHi, 
w300peTeHve, 3axKHTaTCIbHbIM, CHapaAybl, KaTallyibTa, Ooenpnnacni, 
3aBOJIbI, pakeTa, OomMOa, BOOpyxKeHHe, MPHBOAMTb B JBIDKeHHe, Topox, 
TpecK, BOMCKa, OCaxKaTb, HMMepHA, BbIMyCKaTb (CHapAy), CTBOJI Py2KbaA, 
HaOsHOAeHHe, eBporiec, TyLIKa, opyxKHe, HallaqeHHe, peMecsJICHHHK 


3. Read the lexical program of text B. Try to memorize it. 


(1) a Chinese invention 


(1) kutatickoe u300peTeHne 


(2) date to the 800s 


(2) MaTupyeTca BOCbMHCOTBIMH ToyaMu 


(3) The Chinese used 
gunpowder to propel rockets 


(3) Kurta ucnonb30BamH mopox, 
YTOOBI 3allyCKaTb pakeTbI 


(4) weaponry included a so- 
called "thunder-crash bomb", 


(4) opyxxue BKIHOUAaIO TaK Ha3bIBaeMbIe 
"OomMOBI, MOpaxkarollve TPOMOM" 


(5) the Chinese invented 
cannons 


(5) KuTaiMEI M300pemM MyLIKH 


(6) embraced gunpowder with 
enthusiasm 


(6) IpHHsAIH MOpoXx c SHTY3Ha3MOM 


(7) acting merely as curious | (7) elicTBya JIMIIb B  Kka4yecTBe 
adjuncts JIOOOMBITHEIX JONOJIHeHM 
(8) During the later years of | (8) B mlocuexyroue TOJ{bI 
the 13th century TpHHayWaTOrO BeKa 
Text C. Invention of Gunpowder. 
Gunpowder, reportedly produced from saltpetre, sulphur and 


charcoal, is a Chinese invention. Earliest records of the formula date to the 
800s. The Chinese used gunpowder to propel rockets, and to produce 
incendiary and explosive projectiles thrown by catapult. By the 1200s, a 
Chinese Bureau of Munitions was operating seven factories that produced 
7,000 rockets and 21,000 bombs a day. The weaponry included a so-called 
"thunder-crash bomb", which the Chinese unleashed in 1232 on Mongol 
troops besieging Kaifeng, capital of the north Chinese Jin Empire. During 
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the later years of the 13th century, the Chinese invented cannons, using 
gunpowder to fire projectiles from metal barrels. 

One of the first recorded applications of gunpowder in European 
military history occurred at the 1346 Battle of Crecy, where the English 
arsenal included little gunpowder "firepots." These had little impact on the 
outcome of the battle, acting merely as curious adjuncts to the English 
longbows that won the day. By 1350, however, Petrarch was able to make 
the observation that guns had become "... as common and familiar as any 
other kind of arms." The Ottoman Turks embraced gunpowder with 
enthusiasm, using it with spectacular effect during their assault on 
Constantinople in 1453. In preparation for the attack, Mehmet II hired a 
European craftsman to manufacture seven huge cannons, including one 25- 
ton monster that could fire stone balls almost a mile. 
(http://timelineindex.com/content/view/1119) 
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Assignment to text C. Make parallel translation of the following 
sentences from text C (from English into Russian and vice versa). 


(1) Gunpowder, reportedly | (1) Kak coobmaetca, mlopox, 
produced from saltpetre, | IpOH3BOQMMBIM V3 CeJIMTpbI, Cepbl H 
sulphur and charcoal, is a | qpeBecHoro yA, ABJIACTCA 
Chinese invention. KMTalicKHM H300peTeHHeoM. 

(2) Earliest records of the | (2) Tleppsre s3anucnu o dopmysie 
formula date to the 800s. maTupyrotca 800-mu royamMu. 

(3) The Chinese invented | (3) Kuratmpr w300pemm mnyliKu, 


cannons, using gunpowder to 
fire projectiles from metal 
barrels. 


MCHOJIb3yYA TWOpox, YTOOBI CTPCJIATh 
CHapasAyaMU W3 MeTasVIMYeCKOLO Ayia. 


(4) One of the first recorded 
applications of gunpowder in 


European military history 
occurred at the 1346 Battle of 
Crecy, where the English 
arsenal included little 


gunpowder "firepots." 


(4) OnHO 3 TIe@pBBIX 
3aperHCTpMpoBaHHbIx  lIpHMcHeHHit 
Tlopoxa B  eBporeiickoli BOeCHHOM 
vcTtopuu oTHocutTca K 1346 roy, 
Korga BO BpeMa OuTBEI pH Kpecu 
aHTyIWdaHe UMeuIM B CBOeM apceHalic 
MaJICHbKHe "OrHeHHbIe TOPWIOUKH" Cc 
TIOpOxoM. 


(5) By 1350, however, Petrarch 


was able to make the 
observation that guns had 
become "... as common and 


familiar as any other kind of 
arms." 


(5) K 1350 rogy, ogHako, Iletpapxa 
celal BbIBOX, 4YTO OFHecTpesbHOe 
opyxKHe cTasIo "\.TaKHM  2Ke 
pactIpocTpaHeHHbIM MU 3HaKOMBIM, KaK 
000K Apyroii Buy opy2KHA". 


(6) The Ottoman Turks 
embraced gunpowder’ with 
enthusiasm, using it with 


spectacular effect during their 
assault on Constantinople in 
1453. 


(6) Typxu OcmanHckoi umMnepHu 
IpHHsAIM MOpoxX c 93%HTY3Ha3MoOM, 
YCHONb3yA erO C 3AaXBATbIBAIOLIHM 
Myx 3:dekToM B xofe HacTyMIeHHA 
Ha KouctauTunonossb B 1453 rony. 
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GUIDED REVIEW TO LESSON Four 


Assignment to Lesson four (1): Choose the correct missing words in the chart. 


(1) Explosives with high VOD (velocity of detonation) | shattering 
have a blasting or effect. voting 
entering 
voicing 
(2) Explosives have been found useful in work | demolition 
(dismantling and clearing of structures and buildings). providing 
organizing 
equipping 
(3)The phenomenon of demolition occurs with crack | propagation 
initiation. prohibition 
initiation 
(4) The cement when mixed with 25 — 30% water forms a | suspend 
which is poured into pre - drilled holes of about | slurry 
65 — 70% of the size of the boulder, rock or target. solution 
(5)The heat so released under conditions is | initiation 
called the ‘heat of explosion’, denoted by the letter Q | adiabatic 
which is a very important characteristic of an explosive and 
provides information about its work capacity. 
(6) This may be calculated from constants of the | equilibrium 
water gas and other reactions which is a tedious process. controllable 
(7) To measure the volume of gases produced during | production 
explosion, standard conditions are established as the | temperature 
volume of gas varies according to the weight 
distribution 
(8) The standard conditions also enable among | liability 
the gaseous products of explosion of various explosives. comparison 
(9) The Chinese used to propel rockets, and to | gunpowder 
produce incendiary and explosive thrown by | projectiles 
catapult. stones 
(10) In preparation for the attack, Mehmet II hired a | guns 
European craftsman to manufacture seven huge , | cannons 
that could fire stone balls almost a mile. projectiles 
(11). Avogadro’s Law states that equal volumes of all gases | principles 
under the conditions of STP (Standard Temperature and | content 
molecules 


Pressure) contain the same number of 


Assignment to Lesson four (2):Formulate ad discuss with your class 


the problems put forward in Lesson four. 
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5. Lesson Five 
MILITARY EXPLOSIVES AND THEIR APPLICATIONS 


PROFESSIONAL TRAINING: Lesson five 


Pre-text exercises to text A 
1. Read the words using transcriptions. Guess about their meanings: 


comprise [kqm'pralz], munitions [mjH'nlSqnz], formulations ["flmjH'lelSqn], 


missile ['mlsallz], 


] 
torpedoes [tL'pdquz], grenades [grl'neldz], ] 
] 
] 


warheads ['wLhedz], intermediates  ["Intq'midiits],_ boosters —_ [‘bHstgz], 


humidity[hjH'midit!], artillery shells [R'tilqrl Selz], aerial bombs ['Faqriql bomz], 
premature ["premg'tjiuq], manufacture ["maxnju'fckCq], civil ['slvl], commercial 
[keq'mWSql] 

2. Translate the following words. Refer to the transcriptions in exercise I 


for correct pronunciation. 
BKJIFOUaTb, OOempuMachl, COCTaBbI, TOPMebl, rpaHaTbl, MeTAaTeJIbHbIi 


cHapaa, OocrouoBKH, 
apTHiepulickne 


TIpOMC7KYTOUHBIC, 
CHapABbl, 


YCHJIMTeIH, BJIaKHOCTB, 
aBHaOomObl, TIpex*K JEBpeMeHHBIH, 


MpOv3BOCTBO, TpaxkTaHCKHH, KOMMepyuecKHi 
3. Read the lexical program of text A. Try to memorize it. 


(1) that are used in military 
munitions 


(1) KoTOpble HCMOb3YIOTCA B BOCHHBIX 
Ooenmpumacax 


(2) bulk charges 


(2) OObeMHBEIe 3apabI 


(3) safe for handling 


(3) Oe30MacHbI B OOpallleHun 


(4) over a wide range of 
temperatures and humidity 


(4) B WIMpoKoM AMama30He Temlepatyp 
VW BuIaKHOCTH 


(5) reasonably insensitive to 
impact 


(5) HeYyBCTBUTeJIbHBI 
pamMkax pa3yMHOro 


K ygapaM B 


(6) they penetrate steel armor 


(6) oH TpoOuBarIoT CTaJIbBHYyIO OpoHio 


(7) aerial time bombs 


(7) aBiaOoMObI 3aMeJJICHHOrO 
TevcTBUA 


(8) premature explosion 


(8) IpexeBpeMeHHBIM B3PbIB 


(9) explosives must be readily 
available 


(9) B3pbIBYaTBIe BeLIeCTBa JOJDKHBI 
ObITb JICTKOOCTYMHBI 


(10) civil or commercial 


explosives 


(10) rpaxaaHckue WIM KOMMepyecKHe 
B3PbIBYATHIC BeIIeCTBA 
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Text A. Military Explosives 

Military explosives comprise explosives and explosive compositions 
or formulations that are used in military munitions (bombs, shells, 
torpedoes, grenades, missile or rocket warheads). The bulk charges 
(secondary explosives) in these munitions are insensitive to some extent 
and are, therefore, safe for handling, storage and transportation. They are 
set off by means of an explosive train consisting of an initiator followed 
by intermediates or boosters. 

Military explosives must be physically and chemically stable over a 
wide range of temperatures and humidity for a long period of time. They 
must be reasonably insensitive to impacts, such as those experienced by 
artillery shells when fired from a gun or when they penetrate steel armor. 
They are used for a number of applications. 

They are fired in projectiles and dropped in aerial time bombs 
without premature explosion. The raw materials necessary to manufacture 
such explosives must be readily available for production in bulk during 
wartime. 

The chemical explosives are sub - divided into four main types: (1) 
detonating or high explosives; (2) deflagrating or low explosives; (3) 
pyrotechnics and (4) civil or commercial explosives. 


Assignment to text A. Make a list of terms denoting military 
explosives. Add some more information about them (in writing). 
Pre-text Exercises to Text B. 

1 .Read the words using transcriptions. Guess about their meanings: 

instantaneously ["Instqn'telnlgsll], reinforce ['yIvfls], confined  [kqnfalnd], 
seldom —['seldqm], attain = [q'tem], complete [kqmylJt], confinement 
[kqn'falamgnt], hydrodynamic ["haldrqudal'nxmk], respectively — [r'spekttvll], 
propagation ['prOpq'gelSn], simplifies ['slmpll'falz], critical diameter ['kritlkal 
dal'xmltq], express [Iks'pres], velocity [vI'lOsitl], speed [spjd], rate [relt], theory 
(‘Tqr], borehole [‘bL"hqul], solution [sq'lHSqn], cartridge ['kRtiG], external 
[Ik'stWnql], commercial [kq'mWSql], preferable ['prefqrqbl], organic [O'gxnlk], 


derive [dl'ralv] 
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2. Translate the following words. Refer to the transcriptions in exercise I 
for correct pronunciation. 

MIHOBeHHO, MOJKperuiaTb, OrpaHH4eHHBlit (3aMKHYTBIM), 
HeOrpaHH4eHHBIH, peKO, OCTHTaTb, MouHOe, THuApOAMHamuyeckne, 
COOTBETCTBEHHO, paciipoctpaHeHve, yupollaeT, KpHTM4eckHii WMamerTp, 
BbIPaKaTb, CKOPOCTb, CKOPOCTb, CKOPOCTb, TeOpHA, CTBOJI CKBaKHHBI, 


pellieHve, maTpoH, 
opraHv4yeckuit, BBIBO Tb 


HapyKHBIi, 


KOMMepuecknit, lIpeAMOYTHTeIbHBIN, 


3. Read the lexical program of text B. Try to memorize it. 


(1) High temperature and | (1) Bpicokne rpaJ{MeHTBI 

pressure gradients TeMIlepaTypbl HU WaBsIeHia 

(2) supported and reinforced by | (2) now epxuBaeMaAt u 

the chemical reactions noyKpemiaemaa XMMHUeCCKHMH 
peakuMamu 


(3) at a considerably high speed 


(3) mpu 3HayNTesIbHO Oosee BbICOKO 
CKOpocTu 


critical diameter 


(4) detonation waves travel | (4) HeToHalMOHHbIe BOJHbI IpOxoAT 

through a column of anjJ|u4epe3  KONOHKY C _ B3pbIBYaTbIM 

explosive at a constant speed BeLL€CTBOM C MOCTOAHHOW CKOPOCTbIO 

(5) propagation of detonation | (5) paciipoctpaHeHue 

waves in an explosive TeTOHAl|MOHHBIX BOJIH BO 
B3PbIBYATOM BCIIeCTBe 

(6) considerably wider than the | (6) 3HauNTeIbHO Wmpe, dem 


KpuTHyeckHi AWaMertTp 


(7) It may be expressed as a 
confined or unconfined value 


(7) OHO MoxeT ObITb BBIpaxKeHO 
orpaHH4eHHbIM WIM 
HeOrpaHH4eHHbIM 3HauyecHHeM 


(8) the confined velocity is 
seldom attained 


(8) orpaHH4eHHad CKOpOcTb peyKO 
WocTuraetTca 


(9) complete confinement is 
usually impossible 


(9) NomHoe yqepxKaHne, Kak 1paBHo, 
H€BO3MO2KHO 


(10) upper and lower detonation 
velocities respectively 


(10) BepxHve HM HYWKHHe CKOpOcCTH 
J{CTOHALHU COOTBETCTBCHHO 
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Text B. Fundamental Features of Explosives: Velocity of Detonation 

Detonation is a process in which the explosive undergoes chemical 
reactions at a considerably high speed and produces a shock wave also 
called a detonation wave. High temperature and pressure gradients are 
generated in the wave front so that the chemical reaction is initiated 
instantaneously. The detonation wave propagates through the explosive, 
supported and reinforced by the chemical reactions. In general, except in 
the early stages of detonation, detonation waves travel through a column of 
an explosive at a constant speed, a fact which simplifies the mathematical 
solution of the ‘hydrodynamic theory’. 

The velocity with which detonation waves travel in an explosive is 
called velocity of detonation (VOD) or in other words, detonation velocity 
may be defined as the rate, speed or velocity of propagation of detonation 
waves in an explosive. If density of the explosive is at its maximum value 
and also if the explosive is charged into columns which are considerably 
wider than the critical diameter, the VOD is a characteristic of each 
individual explosive and is not influenced by external factors. It increases 
with increase in density of packing of explosive in the column. 

Detonation velocity is an important property to consider when rating 
an explosive. It may be expressed as a confined or unconfined value and is 
normally given in feet per second (fps). The confined detonation velocity 
measures the speed at which the detonation wave travels through a column 
of explosive within a borehole or other confined space. The unconfined 
velocity indicates this rate when the explosive is detonated in the open. 
Because explosives generally are used under some degree of confinement, 
the confined value is more significant. 

The confined detonation velocity of commercial explosives varies 
from 5000 to 25,000 fps. With cartridge explosives, the confined velocity 
is seldom attained because complete confinement is usually impossible. For 
blasting in hard rock, a high-velocity explosive is preferable. 

The detonation velocities of confined and unconfined explosives 
have different values and are known as upper and lower detonation 
velocities respectively. 

The VOD of an organic explosive is also a function of the energy 
produced by its decomposition and therefore, a relationship has been 
derived between detonation properties of an explosive and its chemical 
constitution. 
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Assignment to text B. Read text B again and write out the words 
in black type. Give the meanings of these terms. (You may use the 
Glossary of Terms at the end of this book). 


Pre-text Exercises to Text C 


1. Read the words using transcriptions. Guess about their meanings: 
consequently ['kOnslkwantll], until [An'tll], subsonic [sAb'sOnlk], 
supersonic ["sHpq'sOnlk], muzzle [mAzl], behind [bi'halnd], mining ['malnIN], 
rupture ['rApCq], amount [q'maunt], firearms ['falqr'Rmz], 
fireworks ['falq'wWks], suitable ['sHtqbl], brisance ['brjzqns], burn [bWn], 
nitro-explosives [‘naltrqu —Ik'splquslv], potassium = [pq'txslam], | warhead 
['wL"hed], fortifications  ["fLtlflkelSqn], roughly ['rAfll], incendiaries 
[In'sendlqriz], searching [sWCIN], purification [‘pjuqrifl"kelSn], appease [q'p]z] 
2. Translate the following words. Refer to the transcriptions in exercise 1 
for correct pronunciation. 

CIeOBATeIbHO, JO TeX MOP MOKa He, AO3BYKOBOH, CBeEPpX3BYKOBOH, yJ0, 
T103aM, TOPHOPyAHbIM, pa3pbIBaTb, KOJIM4eECTBO, OFHECTPesIbHOe OpPyrxHe, 
(beHepBepKH, NOAXo_AWIMU, OpH3aHTHOCTb, TOpeTb, HUTPO-B3pbIBUAaTHIe 


BeIeCcTBa, KasInn, Ooerou0BKa, ykpensieHHs, IIpHOWH3HTeIbHO, 
3M@KNTATCJIBHBIC CpeCTBa, WOHUCK, OUNCTKA, YMUPOTBOPATb 


3. Read the lexical program of text B. Try to memorize it. 
(1) the first chemical | (1) mepBoe xumMnyeckoe  B3pbIBYaTOe 


explosive BeLIeCTBO 
(2) the only one known | (2) eaWHCTBeHHOe H3BeCTHOe B3PbIBYaTOe 
until the mid-1800s BellecTBO 0 cepeauHEI 1800 roz0B 


(3) a mixture of sulphur, | (3) cmecb cepbiI, WpeBecHoro yria 4H 
charcoal, and potassium | HuTpata Kaya (CeMTpBI) 

nitrate (saltpetre) 
(4) with the sulfur and | (4) c cepo# wu ApeBecHbIM yriiem, 


charcoal acting as fuels TeHCTBYIOINUMH B KaYeCTBe TOMINBA 
(5) saltpetre works as an | (5) cemutpa padOoTaeT B  KkauecTBe 
oxidizer OKHCJIMTeIA 
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OKOHYUAHUe maosuyol 


(6)because of its | (6) 13-34 ero OTHOCHTeIbHO MeJIeHHO 
relatively slow | CKOpocTH pa3IOXKeHHA HU, CieAOBATeIIbHO, 
decomposition rate and | Hu3Koi Opu3aHTHOcTH 

consequently low 

brisance 


(7) the powder packed | (7) nopox, NoMeneHHBI c3aqM Wy 
behind a bullet 
(8) Gunpowder was | (8) Ilopox wmMpoko Wcnonb30BasIcA Kak 
widely used to fill | HanomHuTenb aprumepHiicknx cHapAqOB 

artillery shells 
(9)main explosive in| (9) OcHOBHOe B3pbIBYaTOe  BeLIeCTBO, 


mining operations IIpHMeHaeMoe pH oOnrme NMosue3HbIx 
MCKONAeMBIX 

(10). according to | (10) B coorBeTcTBHH c MpeoOmaqarolluM 

prevailing academic | MHeHHeM akajleMM4eckol cpeybI 

consensus 


Text C. History of Gunpowder 

Gunpowder, also known since the late 19th century as black powder, 
was the first chemical explosive and the only one known until the mid- 
1800s. It is a mixture of sulphur, charcoal, and potassium nitrate (saltpetre) 
- with the sulfur and charcoal acting as fuels, while the saltpetre works as 
an oxidizer. Because of its burning properties and the amount of heat and 
gas volume that it generates, gunpowder has been widely used as a 
propellant in firearms and as a pyrotechnic composition in fireworks. 

Gunpowder is classified as low explosive because of its relatively 
slow decomposition rate and consequently low brisance. Low explosives 
deflagrate (i.e., burn) at subsonic speeds, whereas high explosives detonate, 
producing a supersonic wave. Ignition of the powder packed behind a bullet 
must generate enough pressure to force it from the muzzle at high speed, 
but not enough to rupture the gun barrel. Gunpowder thus makes a good 
propellant, but is less suitable for shattering rock or fortifications. 
Gunpowder was widely used to fill artillery shells and in mining and civil 
engineering to blast rock roughly until the second half of the 19th century, 
when the first high explosives (nitro-explosives) were discovered. 
Gunpowder is no longer used in modern explosive military warheads, nor is 
it used as main explosive in mining operations due to its cost relative to that 
of newer alternatives such as ammonium nitrate/fuel oil (ANFO). 
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Gunpowder was, according to prevailing academic consensus, 
discovered in the 7th century in China, attributed to Chinese alchemists 
searching for an elixir of immortality. The earliest record of a written 
formula for gunpowder appears in the 11th century. 

The Arabs acquired knowledge of gunpowder sometime between 
1240 and 1280, by which time Hasan al-Rammah had written, in Arabic, 
recipes for gunpowder, instructions for the purification of saltpeter, and 
descriptions of gunpowder incendiaries. Gunpowder arrived in the Middle 
East, possibly through India, from China. 

In Europe, one of the first mentions of gunpowder use appeased in 
Roger Bacon’s Opus Tertium in which it was interpreted as being 
firecrackers. 

Some useful words and phrases: 

— since the late 19th century — c konua 19 Beka 

— the only one known — equHcTBeHHbI U3BeCTHbIM 

— with the sulfur and charcoal acting as fuels — npwuem cepa 4 ApeBecuElit 
yrOlIb JeHCTBOBAJIM Kak TOMJIHBO 

— because of its burning properties — 13-3a ero roprounx CBOHCTB 

—where as high explosives detonate — B TO BpeMA KaK MOIIJHbIC 
B3PbIBUAaTbIe BELECTBa JJETOHHpYyIOT 

— gunpowder has been widely used as a propellant— nmopox wmMpoKo 
YCHOUIL3YeTCA B KAYECTBE TIpoMesWIeHTa 

— bullet must generate enough pressure to force it from the muzzle — nyna 
OJDKHa TeHepHpoBaTb AOCTaTOYHOeS aBJIeHHe, YTOObI C CHIOM BbUICTeTb 
v3 ya 

—is no longer used — 6obUIe He HCHONB3yeTCA 

— gunpowder thus makes a good propellant — nmopox, Takum oOpa3om, 
OKa3bIBaeTCA XOPOLIMM TOTMJIMBOM 

—relative to that of newer alternatives — OTHOCHTeBHO I[CHbI HOBBbIX 
aJIbTepHaTHB 

— due to its cost — BcHeaCTBHe ero I[eHBbI 

— one of the first mentions of gunpowder — oHO 43 NepBEIX yYHOMHMHAHH O 
Topoxe 

—it was interpreted as being firecrackers — wHTepmpeTHpoBaluch kak 
neTap pI 
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Assignment to text C. Make parallel translation of the following 
sentences from text C (from English into Russian and vice versa). Try 
not to peep into the ready translation. 


(1) Gunpowder, also known 
since the late 19th century 
as black powder, was the first 
chemical explosive. 


(1) Tlopox, Taioxe w3BecTHBIM c KOHIa 


19 Beka Kak 4YepHbIi mopox, Obi 
TI€pBbIM XHMVYCCKHM  B3PbIBYATbIM 
BeLL€CTBOM. 


(2) Gunpowder has been 
widely used as a propellant in 
firearms and as a pyrotechnic 
composition in fireworks. 


(2) Hopox wmpoko ucnomb3syeTca B 
KayecTBe TOIJIMBa B OFHeCTpesIbHOM 


opyxkun u B KayecTBe 
IIMpoTexHH4eckoro cocTaBa B 
(peepBepkKax. 


(3) Gunpowder is classified 
as low explosive because of 


(3) lopox otTHocuTca kK KkaTeropHu 
MA@JIOMOIIHBIX B3PbIBYaTHIX BeLICCTB 


gunpowder appears in the 11" 
century. 


its relatively slow | 43-34 erO OTHOCHTeIbHO MeJICHHOM 
decomposition rate. CKOPOCTH pa3sIO7%KeHHA. 

(4) Chinese alchemists | (4) Kutaiickue aJIXHMUKH, 
searching for an elixir of | HaxoqatujMecd B oMCKe 9MKcHpa 
immortality. OeccmepTHa. 

(5) The earliest record of a | (5) Camas paHHaa 3anch re) 
written formula for | WHcbMeHHOH dbopmysre mlopoxa 


mosBiaeTca B 11 Bexke. 


(6) Instructions for the 
purification of saltpeter, and 
descriptions of gunpowder 
incendiaries. 


(6) UnctpykuMu No O4CTKe CeIMTpbI 
ONMCaHHA  3a%KHTaTCIbHBIX  cCpeJ{CTB 
Tlopoxa. 
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GUIDED REVIEW TO LESSON five 


Assignment to Lesson five (1): 


Choose the correct missing words in the chart below. 


(1) The bulk charges ( explosives) in these | Secondary 

munitions are to some extent and are, | High 

therefore, safe for handling, storage and transportation. Low 
insensitive 
sensitive 

(2) Military explosives must be and | physically 

chemically stable over a wide range of temperatures and | commercially 

humidity for a long period of time. strategically 

(3)They must be reasonably insensitive to temperature 

such as those experienced by artillery shells when fired pressure 

from a gun or when they penetrate steel armor. impacts 

(4) High temperature and pressure are | rules 

generated in the wave front so that the chemical reaction | requirements 

is initiated instantaneously. gradients 
promotion 

(5)The detonation velocity of commercial | unconditional 

explosives varies from 5000 to 25,000 fps. confined 

(6) Gunpowder thus makes a good , but is | propellant 

less suitable for shattering rock or fortifications. assembly 
explosive 

(7) Gunpowder was widely used to fill artillery shells | high 

and in mining and civil engineering to blast rock roughly | low 

until the second half of the 19th century, when the first | intermediate 

explosives (nitro-explosives) were discovered. | distributed 

(8) The acquired knowledge of gunpowder | Arabs 

sometime between 1240 and 1280, by which time Hasan | Indians 

al-Rammah had written, in , recipes for | Chinese 

gunpowder, instructions for the purification of saltpeter, | Arabic 

and descriptions of gunpowder incendiaries. Russian 


Assignment to Lesson five (2): 


Formulate and discuss with your class the problems put forward in 


Lesson five. 


6. Lesson Six 
DETONATION OF EXPLOSIVES 


PROFESSIONAL TRAINING: Lesson six 


Pre-text exercises to text A 

1. Read the words using transcriptions. Guess about their meanings: 
initiatory [I'nsI"qtqri], fire ['falq], spark [spRk], lead [led], azide ['elzald], 
percussion [pq'kASqn],mononitrotoluene['mOnO'naltrqu'tOlju"In], benchmark 


iP nQltrelt], 


perchlorate [qimqunlqm pq'klLrelt],ammonium dinitramide [qmqunlqm dinaltr 


['benC'm ammonium nitrate —= [q'mqunlqm ammonium 


‘xmald], require [vl'kwalq], 


primers [‘pralmqz], weakness 


accidental ["xksl'dentql], likely ['lalkll] 


mercury 


fulminate ['‘mWkjurl —'fAlml"nelt], 


['w]knls], violence ['valqlqns], 


2. Translate the following words. Refer to the transcriptions in exercise 1 


for correct pronunciation. 


HauaJIbHbIi, OrOHb, UCKpa, CBHHCH, a3H, NepKYCCHA, MOHOHUTPOTOJIYOII, 


93TAIOHHBIM, 
aMMOHHA, 


aMMHa4Had ceuuTpa, 
TpeOoBatTh, 


rpemyyax 


TlepxopaT aMMOHHA, JMHMTpaMuy 
PTyTb, Upaiimeppi, cyadocTs, 


CTPCMUTCJIBHOCTh, cyan, BepOATHO 


3. Read the lexical program of text A. 


Try to memorize it. 


(1) primary or initiatory explosives; 
secondary explosives and tertiary 
explosives 


(1) neppruHbie WIM HHMUMMpyroulHe 
B3PbIBUATEIe BELCCTBa; BTOPH4HbIe 
TPeTHUHBIe B3PbIBYATHIe BeLECTBA 


(2) easily — explode by the 
application of fire, spark, impact, 
friction etc 


(2) serko B3pbIBaeTcH OT OFHA, 
YCKpbl, yapa, TpeHHA H T.. 


(3) primary explosives are lead 
azide (LA), mercury fulminate (M), 
silver azide, basic lead azide (BLA) 
etc. 


(3) TlepBHUHbIe B3pbIBUaTbIe 
BelllecTBa 3TO a3 cBHHIIa (LA), 
Tpemyyaa ptytb (M), a3 cepeOpa, 
OCHOBHOM a3uy, cBHHua (BLA) u ap. 


(4) used in primers, detonators and 


(4) Uucnomb3yloTcad B mpalimMepax, 
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percussion Caps AeTOHaToOpax UH KaliCrosLAax. 


(5) deflagration - to - detonation\(5) mnepexoq oT geduarpauuu xk 
transition eTOHalHu 


(6) intermediate explosive booster |(6) mpoMexyTOUHBI yCHJINTelIb 
B3PbIBYATOTO BeLeCTBa 


(7) high explosives require the use|(7) OpH3aHTHBIe B3pbIBYATBIe 

of a detonator BeLecTBa TpeOylOT HMCHOb30BaHHA 
jjeTOHaTopa 

(8) require an intermediate|(8) TpeOyeTca UpoMexyTOUHbIIt 

explosive booster of secondary/ycuimTemb B3pbIBYaTOrO BeLeCTBa 

explosive Ha OCHOBe BTOPHYHOrO B3pbIBYaTOrO 
BeLeCTBa 

(9) isconsidered a benchmark|(9) cuntaetTca 9TaOHOM B3pbIBYaTbIx 

explosive BeILCCTB 

(10) insensitive to both mechanical|(10) HeayBCTBHTeIbHBI Kak  K 

shock and flame MeXaHH4eCKHM yjlapaM, TaK HU K 
T1laMeHH 


Text A. High Explosives. 

These explosives are characterized by very high rates of reaction and 
generation of high pressures on explosion. They are usually sub - divided 
into primary or initiatory explosives; secondary explosives and tertiary 
explosives. 

Primary high explosives are very sensitive materials and are easily 
exploded by the application of fire, spark, impact, friction etc. They are 
dangerous to handle and are used in comparatively small quantities. They 
are generally used in primers, detonators and percussion caps. Examples of 
primary explosives are lead azide (LA), mercury fulminate (M), silver 
azide, basic lead azide (BLA) etc. 

Secondary high explosives are explosives which are relatively 
insensitive to both mechanical shock and flame but explode with greater 
violence when set off by an explosive shock obtained by detonating a small 
amount of a primary explosive in contact with it. In other words, secondary 
high explosives require the use of a detonator and frequently a booster. 
PETN is often considered a benchmark explosive, with explosives that are 
more sensitive than PETN being classified as primary explosives. 

A major difference between primary and secondary explosives arises 
from the fact that primary explosives are initiated to detonate by burning 
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whereas all other parameters being equal, the faster the DDT (deflagration - 
to - detonation transition), the better the primary explosive. At the same 
time, fast DDT shows a weakness because accidental initiation of 
deflagration results in detonation. 

Tertiary explosives (also called blasting agents) mainly consist of 
oxidizers such as ammonium nitrate (AN , NH 4 NO 3 ), ammonium 
perchlorate ( AP,NH 4 ClO 4 ), ammonium dinitramide [ ADN , NH 4N 
(NO 2 )2] and mononitrotoluene (MNT) etc. It is more difficult to initiate 
tertiary explosives by fire, impact or friction and, if initiated, they have a 
large critical diameter so that the propagation to mass detonation is much 
less likely than for secondary explosives. Tertiary explosives are so 
insensitive to shock that they cannot reliably be detonated by practical 
quantities of primary explosives and require an intermediate explosive 
booster of secondary explosive instead. These explosives, in pure form 
without fuel components, also have low explosion energies, only about a 
third of that of TNT. 

Assignment to text A. Make a list of terms denoting high 
explosives. Add some more information about them (in writing). 


Pre-text Exercises to Text B. 
1. Read the words using transcriptions. Guess about their meanings: 


wave [welv], occur[q'kW], indicator ["Indl'keltq], magnitude  ['mxgnl"tjHd], 
shape [Selp], duration [djwrelSqn], crushing ['krASIN], _ brisant ['brjzqnt], 
cracking [‘krxkIN], throwing [TrquIN], sensor ['sensq], propagate ['prOpa'gelt], 
velocity [vi'lOsltl], infinitesimally ["Influi'teslmall], sonic ['sOnlk], 
supersonic ['sHpq 'sOnlk], subsonic [sAb — 'sOnlk], __ release [v1'lJs], 
discontinuously [diskqn'tInjqsll], gradients [‘greldiqnts], 
computational ["kOmpju'telSqnql], sudden ['sAdqn], plane [ple], 
undisturbed [An'distwhd], rarefaction — ["rFqrl'fckSqn] 

2. Translate the following words. Refer to the transcriptions in exercise 1 
for correct pronunciation. 

BOJIHA, IPOHCXOAUTb, HHAUKATOP, BeIMUNHA, POPMA, MPOAOIMKUTEIbHOCTH, 
mpoOnenue, Opw3aHTHbIii, pacTpeckuBaHve, oTOpacbIBaHHe, aTdUK, 


paciipOcTpaHATbCA, CKOPOCTEh, OecKOHe4HO, 3BYKOBOH, CBePX3BYKOBOH, 
TO3BYKOBOH, BbICBOOO2KeHHe, TIpepbIBHCTO, TpaHenTsl, 
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BBIMMCJIMTCJIbHBIM, 
pa3pexeHne 


BHe3allHbIi, 


TIJIOCKOCTB, HeMOTpeBOXKeCHHBIM, 


3. Read the lexical program of text B. Try to memorize it. 


magnitude of the useful 
work of explosion 


(1) When passing (1) [pu npoxoxzenun 

(2) effectiveness of the use | (2) OddekTuBHOCTb UCHoub30BaHuA 
of explosives B3PbIBUATbIX BCLCCTB 

(3) The shape and | (3) Sopma u BeIM4HHAa Toe3sHOH paooTsl 


B3pbIBa 


(4) the crushing (brisant) 
action of the explosion 


(4) mpoOmeHue (OpH3aHTHOe) elicTBHe 
B3PbIBa 


(5) the cracking and 
throwing (high-explosive) 
effect of the explosion 


(5) pactpeckuBaHue u oTOpacbIBaHve 
(ockoO04HO-yracHbii) spexkT B3pbiBa 


(6) a method using 
Manganin pressure sensors 


(6) MeTOX, UCHONb3ylomMMi WaTanku 
japnenua Mapnranuua 


(7) detonation propagates at 
a velocity at which the 
reacting gases just reach 
sonic velocity 


(7) WeToHauHa pacmpoctpaHsetca co 
CKOPOCTBIO, IIpH KOTOpOH pearupyroume 
Ta3bl JOCTHTAalOT CKOPOCTH 3ByKa 


(8)in the frame of the /(8) 8B  pamKax sryaBHOrO  yjapa 
leading shock of the | qeToHalMoHHo! BOHBI 

detonation wave 

(9) the detonation wave | (9) JIeTOHaLMOHHaA BouIHa aet 
increases the pressure | cTymeHuaToe yBeM4eHve TaBIeHHA 
stepwise 


(10) The sonic plane forms 
a "choke point" 


(10) B 3ByKoBoi miockocTu obpa3yeTca 
«BOS YIIHad 3aCIOHKa» 


Text B. Fundamental Features of Explosives: Detonation Pressure 
Detonation pressure is the pressure in front of the detonation wave in 


the explosive charge. 


When passing, the detonation wave increases the pressure stepwise 
and for most explosives detonation pressure is from 50 to 260 kbar (5000- 
26000 MPa). Detonation pressure is an important indicator of the 
effectiveness of the use of explosives. The shape and magnitude of the 
useful work of explosion depend on its magnitude and duration. The 
higher the pressure of detonation, the higher is the crushing (brisant) action 
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of the explosion. The higher the duration, the higher is the cracking and 
throwing (high-explosive) effect of the explosion. 

There are a number of computational methods for calculating the 
detonation pressure. The development of such methods was connected with 
the names of L.D. Landau, K. Stanyukovich, etc. 

Experimental methods were also developed for determining the 
detonation pressure, for example, a method using Manganin pressure 
sensors. 

A shock wave that accompanies detonation and has a shock front 
followed by a region of decreasing pressure in which the reaction occurs. 

The Chapman — Jouguet condition is used in relation to detonation 
waves in high explosives. It states that the detonation propagates at a 
velocity at which the reacting gases just reach sonic velocity (in the frame 
of the leading shock wave) as the reaction ceases. 

Chapman and Jouguet originally (1900) stated the condition for an 
infinitesimally thin detonation. A physical interpretation of the condition 
is usually based on the later modelling (1943) by Zel'dovich, von Neumann 
and W. Doring (the so-called ZND detonation model. 

In accordance with ZND model, in the frame of the leading shock of 
the detonation wave, gases enter at supersonic velocity and are compressed 
through the shock to a high-density, subsonic flow. This sudden change in 
pressure initiates the chemical (or sometimes, as in steam explosions, 
physical) energy release. The energy release re-accelerates the flow back to 
the local speed of sound. There would be discontinuously large pressure 
gradients at that point. 

The sonic plane forms a "choke point" that enables the lead shock, 
and reaction zone, to travel at a constant velocity, undisturbed by the 
expansion of gases in the rare faction region. 

Assignment to text B. Read text B again and write out the words 
in black type. Give the meanings of these terms. 


Pre-text Exercises to Text C. 
1. Read the words using transcriptions. Guess about their meanings: 


coin [kOm], distinguish [dl'stiNgwis], prior ['pralq], smokeless ['smquklls], 
semi-smokeless [seml-smquklls], cordite ['kLdalt], approximate [q'prOksImit], 
smoke [smquk], difference [‘difqrqns], chamber ['Celmbq], sharper ['SRpq], 


rupture ['rApCq], brownish [‘braunIS], cease [sJs], _ potassium|[pq'txslqm], 
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nitrate [‘naltrelt], simplify['stmpll'fal], fuel [fuq!], 


partially ['pRSall], 


supply [sq‘plal], 


promote [prq'mqut], likelihood ['lalkll"hud], 


pyrolyzed ['palrqu'lalzd], cellulose ['selju'lquz], pure [pjuq], graphite ['grxfalt], 
match head [mxC hed], adopted [q'dOptid], ratios ['relSI"quz], centuries 


['senCqrlz] 

2. Translate the following words. Refer to the transcriptions in exercise I 
for correct pronunciation. 

TIpHAYMBbIBAaTb (CO3TaBaTb HOBBIC CIOBAa), Pa3sIMYaTb, UpeWecTBOBABILNH, 
Oe30bIMHbIM, WOsy-Oe30bIMHBIM, KOPAHT, MOUTH COOTBETCTBOBaTb, JIbIM, 
pa3M4une, Kamepa, Ooslee pe3KHii, pa30pBaTb, KOPH4HeBAaTHIM, Wpekpalilath, 
a30THOKHCIIBIN Kasini, cHaO2KaTb, 
YIPOCTHTb,TOMINBO,COAeCHCTBOBATb,BepOATHOCTS, YaCTHYHO, MM pOM30BaHH 


BI,  WWeIKOIO3a, 4HCTHIM, 
COOTHOINCHHA, CTOJIETHA 


rpawut, 


coMuedHat YTOJIOBKa, WpHHAT, 


3. Read the lexical program of text B. Try to memorize it. 


(1) The term black powder was 


(1) TepmuH uepHplit mopox Osi 


referred to as cordite 


coined lip ytyMaH 

(2) to distinguish prior | (2) yTOObI pa3IH4uaTb paHee 
gunpowder formulations Y3BeCTHbIe COCTABLI NOpoxa 

(3) in cases where these are not | (3) B ciyyaax, Kora OHH He 


Ha3bIBatOTCA KOPAUTOM 


(4) Semi-smokeless powders 
featured bulk volume properties 


(4) Tlomy-6e3qbIMHEIM MOpox Meet 
CBOMCTBa HaCcbINHOro O0bemMa 


(5) approximated black powder 


(5) mpuOmmKeH K YepHOMy Topoxy 


(6) the burn rate accelerates 
more rapidly 


(6) cCKOpocTb TropeHHa ycKopsetca 
OBICTpee 


manufactured in the 1920s 


(7) making for a sharper rise in | (7) tmpuBoaa Kk Ooslee pe3Komy 
pressure NOXbeMy aBIeHHA 

(8) the bulk semi-smokeless | (8)  BbITTycK HaCBINHbIX MOsy- 
powders ceased to _ be | Oe3qbIMHBEIX TIOpOXOB OBI 


lipekpatieH B 20-e roybl 


(9) To reduce the likelihood of 
accidental ignition by static 
electricity 


(9) Jia cHwxKeHHA BeposxTHOCTU 
cmyyaiHoro BO3ropaHHa 13-3a 
CTaTHUeCKOTO DICKTPH4eCTBAa 


(10) prevents the build-up of 
electrostatic charge 


(10) mpegoTspatiaeT HakomseHne 
3JIEKTPOCTATHYeECKOLO 3apaya 


56 


Text C. Composition and characteristics of black powder 

The term black powder was coined in the late 19th century, primarily 
in the United States, to distinguish prior gunpowder formulations from the 
new smokeless powders and semi-smokeless powders, in cases where 
these are not referred to as cordite. Semi-smokeless powders featured bulk 
volume properties that approximated black powder, but had significantly 
reduced amounts of smoke and combustion products. One difference 
between them is that the older black powder burns at nearly the same rate 
in the open as when contained, while in smokeless powders the burn rate 
accelerates more rapidly within a closed chamber, making for a sharper rise 
in pressure which could rupture older weapons designed for black powder. 
Smokeless powders ranged in colour from brownish tan to yellow to white. 
Most of the bulk semi-smokeless powders ceased to be manufactured in the 
1920s. 

Black powder is a granular mixture of 

ea nitrate, typically potassium nitrate (KNO3), which supplies 
oxygen for the reaction; 

e charcole, which provides carbon and other fuel for the reaction, 
simplified as carbon (C); 

e sulfur (S), which, while also serving as a fuel, lowers the 
temperature required to ignite the mixture, thereby increasing the rate of 
combustion. 

Potassium nitrate is the most important ingredient in terms of both 
bulk and function because the combustion process releases oxygen from the 
potassium nitrate, promoting the rapid burning of the other ingredients. To 
reduce the likelihood of accidental ignition by static electricity, the 
granules of modern black powder are typically coated with graphite, which 
prevents the build-up of electrostatic charge. 

Charcoal does not consist of pure carbon; rather, it consists of 
partially pyrolyzed cellulose, in which the wood is not completely 
decomposed. Carbon differs from charcoal. Whereas  charcoal's 
autoignition temperature is relatively low, carbon's is much greater. Thus, a 
black powder composition containing pure carbon would burn similarly to 
a match head, at best. 

The current standard composition for the black powders that are 
manufactured by pyrotechnicians was adopted as long ago as 1780. 
Proportions by weight are 75% potassium nitrate (known as saltpeter), 15% 
softwood charcoal, and 10% sulfur. These ratios have varied over the 
centuries and by country, and can be altered somewhat depending on the 
purpose of the powder. 
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Some useful words and phrases: 
—in cases where these are not referred to — B cmy4aax, kKorga 3TO He 
OTHOCHTCA K... 
—had significantly reduced amounts of smoke — 3HayHTeIbHO yMeHbILeHO 
KOJIM4eCTBO JbIMa 
— at nearly the same rate — no4TH CTOH 2Ke CKOPOCTBIO 
— within a closed chamber — B 3aKpbITOH Kamepe 
— in the open as when contained — B OTKpbITOM Be H BHYTpH 
— making for a sharper rise— 4To JaeT Oosee pesKHi pocT 
— ranged in colour — BappupoBasMcb 10 LBeTy 
— lowers the temperature required — noHWxKaeT TpeOyemyto Temiepatypy 
— while also serving as a fuel — a TakxKe  B Ka4ueCcTBe TOINIMBAa 
—in terms of both bulk and function — kak cTouku 3peHua OObeMa, Tak H 
(byHKIuH 
— rather, it consists of partially pyrolyzed cellulose — ckopee, OH COCcTONT 3 
YaCTHYHO NHPOMH30BaHHON LWeJIFOJIO3BI 
— at best — B my4em ciryuae 
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Assignment to text C. Make parallel translation of the following 
sentences from text C (from English into Russian and vice versa). Try 
not to peep into the ready translation. 


(1) Semi-smokeless powders 
featured bulk volume properties 
that approximated black 
powder, but had significantly 
reduced amounts of smoke and 
combustion products. 


(1) Tlomy6e3bIMHBIe 
TIpOABIIAIOT MOUTH 
OOBeMHBIC CBOMCTBa (oObeM 
ra3000pa3HBIX TPORyKTOB), 4TO HU 
YepHbIi = MOpox, HO  BbIJeuIAHOT 
3Ha4UHTeIbHO 8 MeHbINe §=69bIMa 
IIpOALYKTOB ropeHua. 


mlopoxa 
Takwe 02%xe 


(2) Potassium nitrate is the most 
important ingredient in terms of 
both bulk and function because 
the combustion process releases 
oxygen from the potassium 


nitrate, promoting the rapid 
burning of the other 
ingredients. 


(2) Hurpat kama aBiaetca HanOosee 
B@KHBIM 3JIEMCHTOM C TOUKM 3peHia 
Kak oObeMa, Tak HW dyHKUMH, 
MOCKOJIBKy B  Ipoljecce ropeHua 
BbIeIAeTCA KYCIOpO U3 HUTpata 
Kaslua, cnocoOcTBy4 ObICTpoMy 
CoKMTaHHIO JIPyrMx HHTpeMeHTOos. 


(3) To reduce the likelihood of 


accidental ignition by static 
electricity, the granules of 
modern black powder are 


typically coated with graphite, 
which prevents the build-up of 


(3) Jia cHwxKeHHA BeposxTHOCTU 
cay4aiHoro BO3ropaHHA 13-3a 
CTaTH4eCKOro 9IeKTpHuectTBa, 
TpaHyIbl COBPeMeHHOTO 4epHoro 
Tlopoxa, Kak [paBHJIO, MOKpbITbI 


TpapuToM, KOTOpbIM mpezoTBpalyaetT 


electrostatic charge. HakomieHHe 3IEKTPOCTaTH4eCKHX 
3apAOB. 

(4) Whereas charcoal's | (4) B To Bpema kak TemmlepaTypa 

autoignition temperature is | CamMoBocriyiIaMeHeHHua yr 


relatively low, carbon's is much 
greater. 


OTHOCHTCJIBHO HH3Ka, TeMIIepaTypa 
yruiepoOa HAaMHOYrO BBIIIe. 


(5) Thus, a black powder 
composition containing pure 
carbon would burn similarly to 
a match head, at best. 


(5) Takum o6pa30M, YepHEI Mopox, 
colepKalluii YcTHIM yriepon, OyqeT 
TopeTb B JIVYLIeM Cilyyae Tak %Ke, KaK 
ciM4euHad FOIOBKA. 


(6) These ratios have varied 
over the centuries and by 
country, and can be altered 
somewhat depending on _ the 
purpose of the powder. 


(6) STH COOTHOUICHHA MCHAJIMCh Ha 
IIPOTSKCHHH BeEKOB VW B 3aBHCHMOCTH 
OT CTpaH, HU MOryT ObITb HECKOJIBKO 
W3MCHeCHBI B  3aBHCHMOCTH OT 
IjesleBoro Ha3HayeHHuA Mopoxa. 
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SIX 


Assignment to Lesson six (1): 


Choose the correct missing words in the chart below. 


(1) A major difference between and | secondary 

secondary explosives arises from the fact that primary | primary 

explosives are initiated to detonate by tertiary 
burning 
shock 

(2) Primary high explosives are to handle and | safe 

are used in comparatively small quantities. indifferent 
dangerous 
equipping 

(3) explosives, in pure form without fuel | eliminated 

components, also have low explosion energies, only | prohibited 

about a third of that of TNT. secondary 
primary 
tertiary 

(4) When passing, the detonation wave increases the | stepwise 

pressure and for most explosives | gradually 

detonation pressure is from 50 to 260 kbar (5000-26000 | sharply 

MPa). 

(5) Detonation is an important indicator of | wave 

the effectiveness of the use of explosives. pressure 
temperature 

(6) There are a number of methods | computation 

for calculating the detonation pressure. al 
assembly 
experimenta 

(7) One difference between them is that the older black | controllable 

powder burns at nearly the same rate in the open as | smokeless 

when contained, while in powders the | distributed 

burn rate accelerates more rapidly within a closed 

chamber, making for a sharper rise in pressure which 

could rupture older weapons designed for black powder. 

(8) Charcoal does not consist of pure carbon; rather, it | fuel 

consists of partially pyrolyzed , in which | cellulose 

the wood is not completely decomposed. composition 
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OKOHUAHUe ma6osuyol 


(9)Thus, a black powder composition containing pure | match head 
carbon would burn similarly to a , at best. charcoal 
(10) Semi-smokeless powders featured bulk volume | combustion 
properties that approximated black powder, but had | by- 
significantly reduced amounts of smoke and | waste 

products. sewage 
(11) To reduce the likelihood of accidental explosion 
by static electricity, the granules of modern black | ignition 
powder are typically coated with graphite. 


Assignment to Lesson six (2): 
Formulate and discuss with your class the problems 
Lesson six. 
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put forward in 


7. Lesson seven 
HIGH AND LOW EXPLOSIVES: DEFLAGRATION OR 
DETONATION 


PROFESSIONAL TRAINING: Lesson seven 


Pre-text exercises to text A 
1. Read the words using transcriptions. Guess about their meanings: 


detonation["detq'nelSqn], ordinary ['Ldqnqrl], cast [kRst],faster  ['fRstq], 
velocity [vi'lOsiti], sound [saund],combustible [kqm'bAstibl], lead azide [led 
'elzald], pentolite ['pentqlalt], burning ['bWnIN], confinement [kqnfalnmant], 
weapons ['wepqnz], create [ky]J'clt], situation ["sltjwelSqn], direction [dl'rekSqn], 
surface ['sWfls], speed[spjd], rate [relt] 

2. Translate the following words. Refer to the transcriptions in exercise I 
for correct pronunciation. 

TeTOHAlMA, OOMIKHOBCHHbIM, IMTOM, ObICTpee, CKOPOCTh, 3ByYK, roprounii, 
a3H_ CBHHIIa, MeHTOIMT, TropeHve, orpaHwyeHve, Opy2Kve, CO3TaBaTb, 


CHTyalla, HalpaBsleHie, MOBeEPXHOCTb, CKOPOCTB 
3. Read the lexical program of text A. Try to memorize it. 


(1) partly determines its | (1) yacTH4HO onpeyeuAeT ero 
application lIpHMeHeHHe 

(2) ordinary cast TNT (2) OObIKHOBeHHBIM JIMTOM TpOTHI 

(3) many times faster (3) BO MHOroO pa3 ObICTpee 

(4) the velocity of sound (4) cKopocTb 3ByKa 


(5) in much the same | (5) Bo MHOrOM TakHM xe 00pa30M 
manner 
(6) ordinary combustible | (6) oObraHEre roproune MaTepHasibl 
materials 
(7) speed of the | (7) ckopocTb ropeHua 
deflagration 
(8) the products of burning | (8) mpozykTbI ropenua 

(9) the degree of | (9) creneHb orpaHnueHna 
confinement 
(10) area of the burning | (10) nionjaq, noBepxHoctu ropeHua 
surface 


Text A. Detonation vs. Burning for High and Low Explosives 

The rate of detonation of a high explosive is one of its important 
properties and partly determines its application. Ordinary cast TNT has a 
rate of detonation of about 7000 ms”; many times faster than the velocity 
of sound. The initiator lead azide has a rate of detonation of about 3800 ms' 
whereas 50/50 pentolite has a rate of 7500 ms’'.Low explosives burn much 
faster than ordinary combustible materials such as wood or paper, but in 
much the same manner. The direction of burning is also away from the 
point of initiation, but the products of burning may move in any direction 
away from the burning surface, and they do not create a low pressure 
situation, like in detonation. 

The speed of the deflagration, or the rate of burning, depends upon 
many factors, such as the degree of confinement, area of the burning 
surface and composition of the low explosive. At the usual pressures 
existing in weapons, rate of burning is about 30 — 50 cm sor about 1/10 
000 of the rate of detonation of high explosives. 

Most explosives may deflagrate or detonate and are used in high and 
low explosive compositions. 


Assignment to text A. Comment on differences between 
detonation and burning. Add some more information about them (in 
writing). 


Pre-text Exercises to Text B. 

1. Read the words using transcriptions. Guess about their meanings: 
power['pauq], performance|[pq'flmqns], accomplish [q'kAmplls], 
delivery [di'livqrl], | projection [prq'GekSqn], air blast [FabIRst],bubble 
energy [bAbl engGi], strength [streNT], assess [q'ses],cylinder expansion 
['sllIndq eks'pxnSqn], radial ['veldiql],sawdust pit ['sL"dAst ple], 
transmit [txnz'mit], sustain [sqs'tem], procedure [prq'sJGq], propagation 
['prOpq'gelSqn], hydrodynamic ["haldrqudal'nxmlk], predicting ["pra'diktiN], 


imaginary [I'mxGInqrl], infinite [‘Infinit] 
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2. Translate the following words. Refer to the transcriptions in exercise I 
for correct pronunciation. 

MOLIHOCTB, IIPOH3BOAMTeCJIbHOCTB, OCYILCCTBILATh, jocTaBka, 
MIporHo3supoBaHue, CTpyH cx*KaTOrO BOsTyxa, SHEPruA ra30Boro IMy3bIps, 
ciyla, ONCHHTb, UWIMHIp paciinpeHua, paqwasbHblii, sma c OMMIKaMH, 
llepeaBatp, NOD WepxXUBATB, lmpouezypa, paciipoctpaHennue, 
THI pOAMHaMMyecKH, MpOrHo3MpoOBaHHe, MHMMBIM, OecKOHeYHBIM 


3. Read the lexical program of text B. Try to memorize it. 


(1) ability to do work (1) cnoco6HocTs coBepmlaTh paboty 
(2) ability to accomplish what|(2) CHocoOHOCTB OCYIN€CTBIIATbh 
is intended 3atyMaHHoe 


(3) in the way of energy|(3) B oTHOWeHHH crlocoba ocTaBKH 


delivery 9HeprHuu 

(4) fragment projection (4)  wporHo3supoBanue oOpa30BaHHA 
(pparMeHTOB 

(5) high-velocity jet (5) BbICOKOCKOpocTHad CTpyaz 

(6) underwater shock (6) no_BOAHAaA yAapHas BOTHA 

(7) tailored series of tests (7) 3anaHHad Cepia HcibITaHHit 


(8) to assess the material for its|(8) 4ToObI OIeHHTb MaTepvan Aa 
intended use HCHOJIb30BaHHA MO Ha3HadeHHIO 


(9) derived from measurements|(9) Nouy4eHHBIX C TOMOLIbIO H3MepeHHit 
of shock waves transmitted into|/yqapHbIx BOJIH, MepeqaHHbIx B BOTY 
water 


(10) detonation wave|(10) pacmpoctpaHeHve eTOHAalMOHHOH 
propagation BOJIHBI 


Text B. Fundamental Features of Explosives: Explosive Power or 
Strength 

The term power or performance as applied to an explosive refers to 
its ability to do work. In practice, it is defined as the explosive's ability to 
accomplish what is intended in the way of energy delivery (i.c., fragment 
projection, air blast, high-velocity jet, underwater shock and bubble 
energy, etc.). Explosive power or strength is evaluated by a tailored series 
of tests to assess the material for its intended use. 
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Cylinder expansion. A standard amount of explosive is loaded into a 
long hollow cylinder, usually of copper, and detonated at one end. Data is 
collected concerning the rate of radial expansion of the cylinder and the 
maximum cylinder wall velocity. 

Cylinder fragmentation. A standard steel cylinder is loaded with 
explosive and detonated in a sawdust pit. The fragments are collected and 
the size of distribution is analyzed. 

Detonation pressure. Detonation pressure data are derived from 
measurements of shock waves transmitted into water by the detonation of 
cylindrical explosive charges of a standard size. 

Determination of critical diameter. This test establishes the 
minimum physical size of a charge of a specific explosive that must sustain 
its own detonation wave. The procedure involves the detonation of a series 
of charges of different diameters until difficulty in detonation wave 
propagation is observed. 

Infinite-diameter detonation velocity. Detonation velocity is 
dependent on loading density, charge diameter, and grain size. The 
hydrodynamic theory of detonation used in predicting explosive 
phenomena does not include the diameter of the charge, and therefore a 
detonation velocity, for an imaginary charge of infinite diameter. This 
procedure requires the firing of a series of charges of the same density and 
physical structure, but different diameters, and the extrapolation of the 
resulting detonation velocities to predict the detonation velocity of a charge 
of infinite diameter. 

Assignment to text B. Read text B again and write out the words 
in black type. Give the meanings of these terms. 


Pre-text Exercises to Text C. 
1. Read the words using transcriptions. Guess about their meanings: 


dry-compounded powder [dral kqm'paundld paudq], serpentine ['sWpqn'taln], 
Satan ['seltn], ingredients [In'gridiqnt], remixing [r'mlksiN], 
hygroscopic ["halgrq'skOplk], fine [fam], saltpeter ["sLlt'p)tq], humid ['hjHmid], 
major ['melGq], hazard [‘hxzqd], cannon [‘kxngqn], loading [‘lqudiN], 
Renaissance [rq'nelsqns], dvance [qd'vRns],_ neither nor['nJDq_ nL], 


compressed [kqm'prest], loose [[Hz], tightly [taltl], projectile  [prq'Gektall], 
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touchhole ['tAC"hqul], 


turbulence ['tWbjulgns], 


carefully [‘kFafull], 


determine [dl'tWmin], empty ['emptl], space [spels] 


2. Translate the following words. Refer to the transcriptions in exercise 1 


for correct pronunciation. 
cyxoH KOMNayHAHpOBaHHBlit 


TOpOx, 3MCeCBHK, Catana, MHI peHeHnrTsl, 


MOBTOpPHOe CMeIUMBAHHe, TMApOCcKoNMYecKHH, MeIKHH, CeMTpa, Ba xKHBIH, 
TlaBHbIM, OMACHOCTh, Mylika, 3arpy3Ka, PeHeccaHc, IpoBMKeHHe, HH TOT, 
HH [pyrov, cxKaTbIi, PbIXJIbIM, MIOTHO, CHapsy, CeHCOpHoe OTBepcTHe, 
TYpOYJICHTHOCTS, TIaTeIbHO, ONpeeJATb, MyCTOHU, IpocTpaHcTBO 


3. Read the lexical program of text B. Try to memorize it. 


(1) common artillery piece 


(1) oObraHbIit apTwiiepulickui cHapay 


(2) The ingredients were 
ground together with a mortar 
and pestle 


(2) VWarpequentTbt v3MenbyaloT BMECTe, 
YCHOIb3yYA CTYNKY HW WecTuK 


(3) highly 
calcium nitrate 


hygroscopic 


(3) BbICOKad THIpoOcKONMYHOCTR HHTpata 
KasIbUHa 


(4) it was contaminated with 
highly hygroscopic calcium 
nitrate 


(4) oHa Oblia 3arpa3HeHa 
BbICOKOrMpOCcKONM4ecKHM HUTpaToM 
Kaiba 


(5) in humid weather it would 
need to be redried 


(5) B cbIpyro mMorozy ero HeoOxo,uMo 
OyeT CHOBA BBICYINHTb 


(6) was filled only about half 
full 


(6) 3anOHAJICA TOKO HallosIOBHHy 


(7) a wooden bung pounded 
in to seal the chamber 


(7) HepeBaHHyt1o mpoOKy 3a0uBarIoT, 4TOOEI 
3alleuaTaTb KaMepy 


(8) to seal the chamber from 
the barrel when assembled 


(8) Wa TepMeTH3allMH KaMepbI OT CTBOJIA B 
coOpaHHoOM Bie 


(9) carefully determined 


empty space 


(9)  TilaTesIbHO 
IIpOCTpaHCTBO 


BbIOpaHHoe _—slycToe 


(10) serpentine was used with 
older guns into the 
seventeenth century 


(10) cepnaHtuH ObIsI HcrOb30BaH C Oolee 
CTapbIM Opy2KHeM elle B CCMHaIaTOM BeKe 
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Text C. Serpentine 

The original dry-compounded powder used in the fifteenth century 
Europe was known as "Serpentine", either a reference to Satan or to a 
common artillery piece that used it. The ingredients were ground together 
with a mortar and pestle, perhaps for 24 hours, resulting in a fine flour. 
Vibration during transportation could cause the components to separate 
again, requiring remixing in the field. Also if the quality of the saltpeter 
was low (for instance if it was contaminated with highly hygroscopic 
calcium nitrate), or if the powder was simply old (due to the mildly 
hygroscopic nature of potassium nitrate), in humid weather it would need to 
be redried. The dust from "repairing" powder in the field was a major 
hazard. 

Loading cannon or bombards before the powdermaking advances of 
the Renaissance was a skilled art. Fine powder loaded haphazardly or too 
tightly would burn incompletely or too slowly. Typically, the breech- 
loading powder chamber in the rear of the piece was filled only about half 
full, the serpentine powder neither too compressed nor too loose, a wooden 
bung pounded in to seal the chamber from the barrel when assembled, and 
the projectile placed on that. A carefully determined empty space was 
necessary for the charge to burn effectively. When the cannon was fired 
through the touchhole, turbulence from the initial surface combustion 
caused the rest of the powder to be rapidly exposed to the flame. 

The advent of much more powerful and easy to use corned powder 
changed this procedure, but serpentine was used with older guns into the 
seventeenth century. 


Some useful words and phrases: 
—could cause the components to separate — MOxKeT BBI3BaTb OTJeueHHe 
KOMIOHEHTOB 
— due to the mildly hygroscopic nature of potassium nitrate — BcmeyzcTBHe 
co cula0oi THrpocKONMYHOCTHIO HUTpata KasIHA 
— when assembled — 8 coOpaHHoM Bue 
— for the charge to burn effectively — uroObr cHapay cropat 3cpdeKTHBHO 
—a skilled art — kBanM@unMpoBaHHoe UcKyccTBO 
—neither too compressed nor too loose — He CIIMINKOM CKaTBIM WM He 
CJIMLMIKOM pbIxXJIbIi 
—to be rapidly exposed to the flame — Obictpo nogBepraTb BO3,eHCTBHIO 
T1laMeHH 
— powder chamber in the rear of the piece — nopoxoBaa KaMepa B 3aHel 
yacTH OrHeBOrO CpeCTBa 
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— would burn in completely or too slowly — cropaeT He NouHOCTBIO, HIN 
CJIMIUKOM MeJVIeHHO 


Assignment to text C. Make parallel translation of the following 
sentences from text C (from English into Russian and vice versa). Try 
not to peep into the ready translation. 


(1) The ingredients were ground 
together with a mortar and 
pestle, perhaps for 24 hours, 
resulting in a fine flour. 


(1) Uarpeaquentsi u3MebyaloT BMecTe 
C MOMOIMbIO CTyYNKH HU mectTuka, 
BO3MOXKHO B TeyeHHe 24 yacoB 70 
COCTOAHHA MeJIKOH MyKH. 


(2) Vibration during 
transportation could cause the 
components to separate again, 
requiring remixing in the field. 


(2) BuOparusa BO BpeMsa 
TpaHCHOpTHpoBKu MO2%KET CHOBAa 
BbI3BaTb pa3esIeHHe KOMIMOHEHTOB, 4TO 
ToTpeOyeT NOBTOPHOTO CMeIIMBaHHA B 
TIOJICBbIX YCJIOBHAX. 


(3) The dust from "repairing" 
powder in the field was a major 
hazard. 


(3) Ilbume of «peMoHTa» mopoxa B 
TIOIeBBIX  YCHOBHAX  peACTaBAeT 
HaHOOJIbLLyIO OMaCHOCTB. 


(4) A carefully determined 
empty space was necessary for 
the charge to burn effectively. 


(4) TularembHpti Bbi0op wycroro 
TIpocTpaHcTBa HeoOxoqHM TIA 
apPeKTHBHOTO OKHTAHHA 3apaya. 


(5) When the cannon was fired 
through the touchhole, 
turbulence from the initial 
surface combustion caused the 
rest of the powder to be rapidly 
exposed to the flame. 


(5) Korga mywika  BBICTpesMBasa, 
TypOyneHuMa OT llepBHYHOrO 
MOBEPXHOCTHOrO cropaHHA 3acTaBiaa 
OCTaJIbHOM TOpox OBICTpO 
BOCIWIAMCHATCA. 


(6) The advent of much more 
powerful and easy to use corned 
powder changed this procedure. 


(6)  Tossnenne 
MOIL[HOrO u Tmpoctoro B 
VCHOIb30BaHHH = rfpaH YIMPOBaHHOTO 
Topoxa U3MeHHIO ITY Ipollesypy. 


ropa3qo  Oosiee 
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GUIDED REVIEW TO LESSON seven 


Assignment to Lesson seven (1): 


Choose the correct missing words in the chart below. 


(1) The 
its important 
application. 


of detonation of a high explosive is one of 
properties and partly determines its 


size 
rate 
quality 


(2) The speed of the , or the rate of 
burning, depends upon many factors, such as the degree of 
confinement, area of the burning surface and composition 
of the low explosive. 


deflagration 
providing 
organizing 
equipping 


(3) In practice, it is defined as the explosive's ability to 
accomplish what is intended in the way of 
delivery. 


eliminated 
explosive 
energy 


(4) Data is collected concerning the rate of radial 
of the cylinder and the maximum cylinder wall 
velocity. 


suspend 
explosion 
expansion 


(5)A standard steel cylinder is loaded with and 


detonated in a sawdust pit. 


explosive 
fuel 


(6) The procedure involves the detonation of a series of 
charges of different diameters until difficulty in detonation 
propagation is observed. 


body 
wave 
explosive 


(7) A carefully determined empty 
for the charge to burn effectively. 


Was necessary 


fragments 
space 


Assignment to Lesson seven (2): 


Formulate and discuss with your class the problems put forward in 


Lesson seven. 


8. Lesson Eight 
APPLICATIONS OF EXPLOSIVES 


PROFESSIONAL TRAINING: Lesson eight 


Pre-text exercises to text A 


1. Read the words using transcriptions. Guess about their meanings: 
innumerable [I'njHmarqbl], warfare ['wLffq], explosive shells [Iks'plquzlv Selz], 
torpedo [tL'pJdqu], missile warheads [‘wisQll 'wL'hedz], permissible [pq'mlsqbl], 
high-explosive cord [hal Iksplquzlv kLd], technologist [tek'nOlqGist], Peace 
Prize [ps ‘pralz], distinguish [dl'stINgwis], perhaps [pq'hxps], warlike 
purposes = ['wL'lalk'pWpasls], illustrate ['Ilq'strelt], successfully [sqk'sesfull], 
extinguish [Ik'stiINgwiS],_ howitzer[‘haultsq], danger['delnGq], avalanche 
['xvq"[RnC], iodide [‘alq'dald], promoting [prq'mqutiN], antiaircraft 
[xnt!'FqkrRft], anti-hail [xntI'hell], orchard crops ['LCqd 'krOps], avoid [q'vOld], 
disastrous [d1'zRstqrqs] 

2. Translate the following words. Refer to the transcriptions in exercise 1 
for correct pronunciation. 

HeHCUMCIIMMBIM, BOMHa, (byracHble CHapsAybl, TOpMeybl, paKkeTHbIe 
O0eroOBKH, JOMyCTHMBIM, PyracHbii wHyp, TexHonor, Ipemua Mupa, 
pa3IH4aTb, BO3MO2%KHO, BOCHHBIe I[evIM, HJWIKOCTPHpOBaTb, yCIIellHO, 


TYIINTb, PyracHbI, OMacHOCTb, WaBHHa, HORM, comelicTBue, 3eHMTHBIM, 
IIpOTHBOrpaOBbIi, CaOBbIe KyJIbTYpbI, H30eraThb, THOCIIbHBIM 


3. Read the lexical program of text A. Try to memorize it. 
(1) The variety and number of | (1) Pa3HooOpa3ve wu  KkomMYeCTBO 


explosives B3PbIBYATBIX BCLLCCTB 

(2) bombs, explosive shells, | (2) OomOsl, yracHble cHapsJBI, 
torpedoes, and missile | TopleybI, M pakeTHbIe OoerosOBKH 
warheads 


(3) Nondetonating explosives, | (3)He eToHupyromMe  B3pbIBYAaTEIC 
e.g., gunpowder and the | BemjecrBa, HalpwHMep, mopox Hu 
smokeless powders Oe3bIMHbIe Topoxa 
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(4) extensive use as 
propellants for bullets and 
artillery shells 


oKOHYaHUe MabsuYol 
(4) wupokoe Ncnonb30BaHue B 
KayecTBe 3apa0B Ia yb U 
apTWIIIepHicKux CHapaOB 


(5) either electrically or with 


(5) c MOMoIbIo HOO 9IeKTpuyecTBa, 


permissible explosives 


a special high-explosive cord | m160 CrelHasIbHbIM (byracHBIM 
LIHYpOM 
(6) Special explosives, called | (6) CrieljvasibHBle B3pbIBYATEIe 


BeCIICCTBa, Ha3bIBaCMbie JONYCTHMbIMU 


(7) low cost and relative 


(7) H43Kad CTOMMOCTh HM OTHOCHTEeJIbHAA 


extinguished with howitzer 


safety Oe30TaCHOCTB 

(8) is the last to want war (8) He XO4UCT BOMHBI 

(9) modern explosives | (9) coBpeMeHHad MpOMBILIJICHHOCTb 
industry B3PbIBYATHIX BeLCCTB 

(10) was successfully | (10) OBI yCrlelHo NOTylWeH 


cHapsylamu rayOuy 


shells 


Text A. Major Uses of Explosives 

Today, the variety and number of explosives for various applications 
have become innumerable. 

The major use of explosives has been in warfare. High explosives 
have been used in bombs, explosive shells, torpedoes, and missile 
warheads. Nondetonating explosives, e.g., gunpowder and the smokeless 
powders, have found extensive use as propellants for bullets and artillery 
shells. 

The most important peaceful use of detonating explosives is to break 
rocks in mining. A hole is drilled in the rock and filled with any of a variety 
of high explosives; the high explosive is then detonated, either electrically 
or with a special high-explosive cord. Special explosives, called 
permissible explosives, must be used in coal mines. These explosives 
produce little or no flame and explode at low temperatures to prevent 
secondary explosions of mine gases and dust. One important explosive 
used in mining, called ANFO, is a mixture of ammonium nitrate and fuel 
oil. Its use has revolutionized certain aspects of open-pit and underground 
mining because of its low cost and relative safety. 

The explosives technologist, who has usually seen and perhaps even 
experienced the effects of explosives, is the last to want war or to want his 
products to be used for warlike purposes. It is no accident that Nobel, who 
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founded the modern explosives industry, also founded the Peace Prize 
associated with his name. 

However, it is difficult to distinguish between military and peaceful 
applications of military weapons. Here are a few examples which illustrate 
that it is extremely difficult to classify them under military or civil 
applications. 

¢ Gas burning from a newly drilled oil pit in Karlin in Northern 
Poland in 1981 was successfully extinguished with howitzer shells. 

¢ The danger of an avalanche of snow can be prevented by firing 
special guns with shells filled with high explosives. 

¢ Firing rockets with explosives loaded with silver iodide is in use for 
promoting rain. Silver iodide dispersed in higher layers of atmosphere by 
anti-aircraft rounds is in use during wars. 

eAnti-hail rockets and anti-frost smoke have been reported for the 
protection of orchard crops to avoid the effects of disastrous weather 
conditions. 


Assignment to text A. Read text A and make a list of major uses 
of explosives with your comments (in writing). 


Pre-text Exercises to Text B. 


1. Read the words using transcriptions. Guess about their meanings: 
brisance[brizons], release[ri'lJz], consequence ['kOnslkwqns], break [brelk], 
shatter ['Sxtq], upshot [‘Ap"sot], outcome [‘autkqm], event [1'vent], 
fragmenting ['frxgmentiN], bomb casings [bOmkelsIN], transmitted 
[trqnz'mltld], propagate ['prOpq'gelt], necessarily ["nesl'serll], Trauzl [trLzl], 
reference  ['refqrqns], capacity [kq'pxsitl], gauge[gelG], require [rl'kwalq], 
conventional [kqn'venSqnl], data ['deltq], originate [q'vlGI'nelt], lead [led], 
through [TrH], examine [lg'zxmIn], hexogen['heksq'Gen], passage ['pxsIG] 

2. Translate the following words. Refer to the transcriptions in exercise 1 
for correct pronunciation. 

OpH3aHTHOCTb, OCBOOOKeHHe, CJIeqCTBHe, pa3pylleHve, pa30MBaTb, 


pe3yIbTaT, TMoceycTBve, coObiTve, dparmMeHtalHa, oOon0uKH 6oMmO6, 
TlepeaHHbIi, paciipocrpaHaTbca, oOs3aTembHO, Tpaylib, cCCbIIKa, 
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€MKOCTb, KaJIHOpoBaTb, TpeOoBaTb, OOBIYHBI, JaHHble, MPpOHCXOJMTE, 
CBHHEL, 4epe3, HCceAOBaTb, FeKCOreH, Wpoxox*KTeHHe 


3. Read the lexical program of text B. Try to memorize it. 


(1) the shattering or crushing effect | (1) sddexr packanbrBaHna WIM 

of a sudden release of energy WpoOsmenua pH  BHe3allHOM 
BbIJeICHH 3HeEprun 

(2) the term originates from the | (2) TepmMwHH tmponcxoqHT oT 

French verb "briser" (panuy3ckoro ruaroza "briser" 
("pa30uBaTb, 1pooOuTs") 

(3) the effectiveness of an explosion | (3) 3@dexkTuBHOCcTs B3pbIBa 

(4) the action of the transmitted | (4) mevicTBue nlepeqanHHoni 

shock wave yapHoH BOJIHEI 

(5) the detonation wave propagates | (5) jeTOHalMoHHaa BoJIHa 

through the explosive paciipoctpaHserca 110 
B3PbIBUATKe 

(6) the strength of which depends | (6) cuna KoTOporo 3aBHCHT OT 

on the detonation pressure of the | qapnenusa TeTOHaWHuu 

explosive B3PbIBYATKH 

(7) explosive's total energy (7) oOulat sHeprva B3PbIBUATBIX 
BeLI€CTB 

(8) No single test is capable of | (8) Hu ogun TecT He B cocTosHuu 

directly comparing Wath HerllocpeCTBeHHOe 
cpaBHeHne 

(9) Trauzl lead-block test (9) 6om6a Tpaynta ana 
YCHbITAHHA B3PbIBUATBIX BELICCTB 

(10) and so forth (10) u Tak janee 


Text B. Fundamental Features of Explosives: Brisance [brizons] 


Brisance is the shattering or crushing effect of a sudden release of 
energy as in an explosion consequence, effect, result, upshot, outcome, 
event. 


Brisance is the shattering capability of a high explosive, 
determined mainly by its detonation pressure. The term originates from the 
French verb "briser", which means to "break" or "shatter". Brisance is of 
practical importance for determining the effectiveness of an explosion in 
fragmenting shells, bomb casings, grenades, structures, and the like. 
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Fragmentation occurs by the action of the transmitted shock wave, 
the strength of which depends on the detonation pressure of the explosive. 
Generally, the higher this pressure, the finer the fragments generated. High 
detonation pressure correlates with high detonation velocity, the speed at 
which the detonation wave propagates through the explosive, but not 
necessarily with the explosive's total energy (or work capacity), some of 
which may be released after passage of the detonation wave. A more 
brisant explosive, therefore, projects smaller fragments but not necessarily 
at a higher velocity than a less brisant one. 

The sand crush test is commonly used to determine the relative 
brisance in comparison to TNT (which is considered a standard reference 
for many purposes). No single test is capable of directly comparing the 
explosive properties of two or more compounds; it is important to examine 
the data from several such tests (sand crush, trauzl lead block test, and so 
forth) in order to gauge relative brisance. True values for comparison 
require field experiments. 

One of the most brisant of the conventional explosives is 
cyclotrimethylene trinitramine (also known as RDX or Hexogen). 


Assignment to text B. Read text B again and write out the words 
in black type. Give the meanings of these terms. (You may use the 
Glossary of Terms at the end of this book). 


Pre-text Exercises to Text C. 


1. Read the words using transcriptions. Guess about their meanings: 
designate ['dezlg"nelt], compress [kqm'pres], coarse [kLs], density ['densltl], 
ranging ['relnGIN], grains [grelns], hexagonal [hek'sxgqnql], century ['senCqrl], 
screen [skrJn], minimize['mnimalz], mesh [meS], alternatively [L!'tWnathll], 
categorise ['kxtqgqralz], sieve ['s)v], retain [rl'teln], residue ['rezl"djH], fouling 
[faulIN], maintaining [meln'telIN], volumetric ["vOljwmetrlk], charges [CRGIs] 
2. Translate the following words. Refer to the transcriptions in exercise I 
for correct pronunciation. 

o0003Ha4daThb, C2KUMATb, KPYMHO3CPHHCTHIM, WJIOTHOCTh, B Malla30He, 3epHa, 
INC€CTHYTOIbHBIM, cTOeTHe, 9%KpaH, MMHHMM3HpOBaTb, sx4elika, 


aJIbTePHATHBHO, <KJIaCCH(PMIMpoBaTb, CHTO, Yepx%KMBaTb, OCTATOK, 
oOpactaHue, coxpaHeHHe, OObeMHbIM, 3apATbI 
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3. Read the lexical program of text B. Try to memorize it. 


(1) modern black powder is 
first compressed into blocks 


(1) cospemMeHHEI mopox cHauyasa 


IIpeccytoT B OIOKH 


American Civil War 


(2) for artillery bore | (2) gua aptunnepnu c nMameTpoM 
diameters cTBOJIa 
(3) for use during the | (3) gna ucnonb30BaHHa BO BpeMaA 


pax aaHcKkoi Bou! B CLA 


(4) Other versions had grains 
the size of golf and tennis 
balls 


(4) pyrue BepcuH uMelIH 3epHa 
pa3sMepoM c MAYH JIA Tombpa Uu 
TeHHUCa 


(5) medium and smallbore | (5) opyxue cpeqHero uM Mazoro 
arms KammOpa 

(6) main service gunpowders | (6) Nopox OCHOBHOTO Ha3HayeHHA 

(7) may alternatively | (7) aubrepHaTHBHO MoryT  OBITb 
alternatively be categorized | knaccudwyupoBaHbI 10 pa3Mepy 
by mesh size sdenKn 


(8) sieve mesh size 


(8) pasMep s4eHKH CuTa 


Text C. Modern Types of Black Powder 

The modern black powder is first compressed into blocks with a 
fixed density (1.7 g/cm). In the United States, gunpowder grains were 
designated F (for fine) or C (for coarse). Grain diameter is decreased with a 
larger number of Fs and increased with a larger number of Cs, ranging from 
about 2 mm for 7F to 15 mm for 7C. Even larger grains were produced for 
artillery bore diameters greater than about 17cm. The standard Du Pont 
Mammoth powder developed by Thomas Rodman and Lammot du Pont for 
use during the American Civil War had grains averaging 0.6 inches 
diameter, with edges rounded in a glazing barrel. Other versions had grains 
the size of golf and tennis balls for use in 20-inch (50-cm) Rodman guns. In 
1875 DuPont introduced Hexagonal powder for large artillery. By 1882 
German makers also produced hexagonal grained powders of a similar size 
for artillery. 

By the late 19th century manufacturing focused on standard grades of 
black powder from Fg used in large bore rifles and shotguns, through FFg 
(medium and smallbore arms such as muskets and fusils), FFFg (smallbore 
rifles and pistols), and FFFFg (extreme small bore, short pistols). A 
coarser grade for use in military artillery was designated A-1. These grades 
were sorted on a system of screens with oversize retained on a mesh of 6 
wires per inch, A-1 retained on 10 wires per inch, Fg retained on 14, FFg 
on 24, FFFg on 46, and FFFFg on 60. FFFFFg were usually reprocessed to 
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minimize explosive dust hazards. In the United Kingdom, the main service 
gunpowders were classified RFG (rifle grained fine) with diameter of one 
or two millimeters and RLG (rifle grained large) for grain diameters 
between two and six millimeters. Gunpowder grains may alternatively be 
categorised by mesh size: the BSS sieve mesh size, being the smallest mesh 
size on which no grains were retained. Recognised grain sizes are 
Gunpowder G 7, G 20, G 40, and G 90. 

In the US, modern gunpowder substitutes like Perodex, Triple Seven 
and Black Mag 3 pellets have been developed since the 1970s. These 
products, which should not be confused with smokeless powders, aim to 
produce less fouling (solid residue), while maintaining the traditional 
volumetric measurement system for charges. New cleaning products for 
black-powder guns have also been developed. 

Some useful words and phrases: 

— with a fixed density — c @ukcHpoBaHHOH MIOTHOCTBIO 

—had grains averaging 0.6 inches diameter — uMeIM 3epHa CO cpeqHHM 
muametpom 0),6 qrolimMa 

— By the late 19th century — K xonny 19-ro Beka 

—hexagonal grained powders of a similar size — rekcaroHasIbHbie 
3€PHHCThIe MOpoOxa TaKOTO Ke pasMepa 

—used in large borerifles and shotguns — ucnomb30BaICcb B Py2KbAX HU 
BHHTOBKax C OOJIBLIMM HaMeTpoM CTBONIA 

— standard grades of black powder — cTtaHaapTHbie MapKH YepHoro Mopoxa 
—to minimize explosive dust hazards — uToObr cBecTH K MHHMMyMy 
OMaCHOCTb B3pbIBa TIBI 

—a coarser grade for use in military artillery — O00nee rpyOaa MapKa WIA 
YCHOIb30BaHHA B BOCHHOM apTMiepHn 

— have been developed since the 1970s — pa3pa6aTprBatotca c 70-x roqoB 

— were usually reprocessed — kak mpaBusio, MepepabaTbIBasINCcbh 

— Recognised grain sizes are — [[pu3HaHHbie pa3Mepbl 3epeH 

— with oversize retained on a mesh of 6 wires per inch — c yepxxaHvem 
Hera0apuTHBbIXx 3epeH Ha CeTKe H3 6 TpOBOAOB Ha AIOMM 

— which should not be confused with smokeless powders — KoToppie He 
cileqyeT WyTaTb c Oe3bIMHEIMH TopoxamMu 

— modern gunpowder substitutes — coppeMeHHBIe 3aMeHHTeIM WOpoxa 

Assignment to text C. Make parallel translation of the following 
sentences from text C (from English into Russian and vice versa). Try 
not to peep into the ready translation. 
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(1) The modern black powder 
is first compressed into 
blocks with a fixed density. 


(1) CospemeHHBIM uepHbiii mopox 
cHayayia mpeccyioT B OOKH Cc 
(PHKCHPOBaHHOM MWIOTHOCTBIO. 


(2) Grain’ diameter is 
decreased with a _ larger 
number of Fs and increased 
with a larger number of Cs. 


(2) JMametp 3epeH yMeHBbUlaeTca mIpH 
OOJIBLIeM KOJIM4eCTBE Fs u 
YBeJIMYMBaeTCA Tipu OouIbLIeM 
Kosmmuectse Cs. 


(3) Other versions had grains 
the size of golf and tennis 
balls for use in 20-inch (50- 
cm) Rodman guns. 


(3) pyrue Mapku wuMemM 3epHa 
pa3MepoM c MauH fA Tronbpba u 
TCHHMCa, KOTOPbIC HCHOUb30BaIHCb B 
20-mr0oviMoBErx (50 cM) opyyqHax 
PowMaua. 


(4) Even larger grains were 
produced for artillery bore 
diameters greater than about 
17 cm. 


(4) Ente Oonee kpymHble 3epHa OBI 
MIpOv3BeeHBI TWA apTusiepun 
7MaMeTpoM cTBosIa Oosee 17 cM. 


(5) These grades were sorted 
on a system of screens with 
oversize retained on a mesh 
of 6 wires per inch, 


(5) Stu copta ObIM OTCOpTupoBaHbI Ha 
cucTeMe CHT, a HeraOapHTHbIe 3epHa 
YAepKUBAIHCh Ha CHTe U3 6 TpOBO0B 
Ha JEOMM. 


(6) These products, which 
should not be confused with 
smokeless powders, aim to 
produce less fouling (solid 
residue), while maintaining 


the traditional volumetric 
measurement system for 
charges. 


(6) OTH MpoxyKTbl, KOTOppIe He 
cnemyeT yTaTb c 6e32bIMHbIMH 
TOpoxaMyv,  OJDKHbI MpOv3BOMTb 
MeHbIIe 3arpa3HeHHi (TBepaLIN 
OCTaTOK), COxpaHadt pw  93TOM 
TpaHUMOHHy!O CHCTeMy OOBeMHBIX 


W3MepeHHit 3apATOB. 
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GUIDED REVIEW TO LESSON eight 


Assignment to Lesson eight (1): 


Choose the correct missing words in the chart below. 


(1)Today, the variety and number of explosives for | purposes 
various have become innumerable. rocks 
applications 

(2) explosives, e.g., gunpowder and | Nondetonating 
the smokeless powders, have found extensive use as | Detonating 
propellants for bullets and artillery shells. Compressed 
(3) is the shattering or crushing effect of a | Compressing 
sudden release of energy as in an explosion | Brisance 
consequence, effect, result, upshot, outcome, event. 
(4) occurs by the action of the transmitted | Fragmentation 
shock wave, the strength of which depends on the | Scattering 
detonation pressure of the explosive. Assembly 
(5) High detonation correlates with high | sound 
detonation velocity, the speed at which the | wave 
detonation wave propagates through the explosive, | vapour 
but not necessarily with the explosive's total energy | pressure 
(or work capacity). 
(6) By 1882 German makers also produced hexagonal 
grained powders of a similar size for artillery. octagonal 
(7)A more brisant explosive, therefore, projects | basis 
smaller fragments but not necessarily at a higher | velocity 

than a less brisant one. temperature 
(8) By the late 19th century manufacturing focused | standard 
on grades of black powder from Fg used | modern 
in large bore rifles and shotguns, through FFg | fine 
(medium and smallbore arms such as muskets and | rough 


fusils), FFFg (smallbore rifles and pistols), and 
FFFFg (extreme small bore, short pistols). 


Assignment to Lesson eight (2): 


Formulate and discuss with your class the problems put forward in 


Lesson eight. 
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9.GLOSSARY OF TERMS 


Decomposition is the process by which organic substances are 
broken down into simpler forms of matter. 

Deflagration is a term describing subsonic combustion propagating 
through heat transfer; hot burning material heats the next layer of cold 
material and ignites it. 

Detonation involves a supersonic exothermic front accelerating 
through a medium that eventually drives a shock front propagating directly 
in front of it. 

IIpu ObictpoM 4 cHyIbHOM cxaTHH BB HarpeBaetca, B pe3yibTaTe 
TIpOHCXOAMT XMMMUeCKad peakIHA, CONpOBOXKAAaolWlaicA BbIeIeHHeM 
OobWOrO § KOMYeCTBA «BHeprHH AH OOpa30BaHHeM ra3000pa3HBbIx 
TIPOAYKTOB. 

OOpa3yrouiMeca raz000pa3Hble MpOAYKTbI MpOM3BOAAT pesKHH yap 
0 coceqHuM cioaM BB. STH CHOW B CBOIO OYepeb CKMMAIOTCA, B HUX 
Takxe oOpa3yeTcih yapHad BOHAa HW UpOMCXOqMT MHTeHCHBHas 
XHMHYecKad peaks. 

YyapHad BOIHa paclipoctTpaHsAetca 10 BCeli Macce BB co cKopocTBI0, 
paBHOo HeCKOJIBKMM KHJIOMeTpaM  B- ceKyHZy. CkopocTbio 
pacnpoctpaHeHua yjjapHoOli BOJIHBI BO B3PbIBYaTOM — BeLIeCTBe 
OlpeeAeTCA CKOPOCTh B3PbIBa. 

YyapHad BouIHa WMeeT BiepeqH pe3KO O4epyeHHEI (pout, Ha 
KOTOPOM MIpOHCXOAMT CHJIbHOe MOBbIMIeHHe WaBsIeHHA WM TeMIMepaTypbl. 
HenocpescTBeHHO 3a PPOHTOM BOJIHbI MpoHcxogzMT mpeBpaweHnve BB B 
ra30o00pa3Hble MpOAYKTbI M BbIAereHHe 9Heprun. IIpomxyKTbI B3pEIBa He 
yWanaioTcd 3 30HbI peak, a BMKYTCA B_ HallpaBleHHu 
pacnipoctTpaHeHua Mporecca Bcey 3a yapHon BOHOM. 

Braroyapa BbIAeIeHHIO 9HEPrHu B Ipolecce XHMHYeCKON peakWHH UH 
TIOCTOAHHOMY €e€ BOCIIOJIHCHHIO CKOPOCTb pacipoctpaHeHua yapHon 
BOJIHbI BO B3PbIBYaTOM BeELIeCCTBe MOKET OCTaBaTBCA NOCTOAHHOM. Takoe 
pacnpoctpaHeHve B3pbIBa Ha3bIBaeTcA eToHawMei BB, a BonHa — 
W{CTOHALMOHHOH. CKOpocTs JeTOHALMH MOXKHO OMpeyeIHTb Kak CKOPOCTb 
pacnipoctpaHeHHa yapHon BOJIHBI 10 3apany BB. 

Jleronanua npexctaBiser codol HanOdoJlee cOBeplieHHylo0 
@opMy B3pbiBa, Kora powecc mporekaerT c MNOCTOAHHOHW u 
MaKCHM&JIbHO BO3MOXKHOH 1d AaHHOrO BB cKopoctsro. 

Exotic explosive materials is a reactive substance that contains a 
great amount of potential energy that can produce an explosion. 
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CrielvasibHBle 3apABI. Moryt OBITb TeEpMOCTOHKHe, 
MaJIOUYBCTBHTEJIBHBIC WIM He WITATHbIe, HOBbIe BeLjecTBa. Ucnoub3yIoTca 
WIA CHeMMAIbHbIX Ween. 

Catalysis is the increase in rate of a chemical reaction due to the 
participation of a substance called a catalyst. 

A projectile is any object projected into space by the exertion of a 
force. Although any object in motion through space may be referred to as a 
projectile, the term more commonly refers to a ranged weapon. 

To reinforce (with) is to strengthen with some added piece, support, 
or material. 

A firearm is a portable gun, being a barreled weapon that launches 
one or more projectiles often defined by the action of an explosive. 

Mining is the extraction of valuable minerals or other 
geological materials from the earth from an orebody, lode, vein, seam, or 
reef, which forms the mineralized package of economic interest to the 
miner. 

Civil engineering is a professional engineering discipline that deals 
with the design, construction, and maintenance of the physical and 
naturally built environment, including works like roads, bridges, canals, 
dams, and buildings. 

Absorbent substance is a material having capacity or tendency to 
absorb another substance. 

A detonator is a device used to trigger an explosive device. 
Detonators can be chemically, mechanically, or electrically initiated. 

A blasting cap is a small sensitive primary explosive device 
generally used to detonate a larger, more powerful and less sensitive 
secondary explosive such as TNT, dynamite, or plastic explosive. 

An outburst is the sudden and violent ejection of coal, gas and rock 
from a coal face and surrounding strata in an underground coal mine. 

An explosion is a rapid increase in volume and release of energy in 
an extreme manner, usually with the generation of high temperatures and 
the release of gases. 

Oxidation is the Joss of electrons or an increase in oxidation state by 
a molecule, atom, or ion. 

Smokeless powder is the name given to a number of propellants 
used in firearms and artillery which produce negligible smoke when fired, 
unlike black powder which they replaced. 

Ethers are a class of organic compounds that contain an ether group 
— an oxygen atom connected to two alkyl or aryl groups — of general 
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formula R-—O-R'. A typical example is the solvent and anesthetic diethyl 
ether. 

A solvent is a substance that dissolves asolute (a chemically 
different liquid, solid or gas), resulting in a solution. A solvent is usually a 
liquid but can also be a solid or a gas. 

A propellant is a chemical used in the production of energy or 
pressurized gas that is subsequently used to create movement of a fluid or 
to generate propulsion of a vehicle, projectile, or other object. Common 
propellants are energetic materials and consist of a fuel like gasoline, jet 
fuel, rocket fuel, and an oxidizer. 

Combustible substance is a substance that can be burned to provide 
heat or power. 

Trinitrotoluene (TNT), or more specifically, 2, 4, 6-trinitrotoluene, 
is a chemical compound. This yellow-colored solid is sometimes used as a 
reagent in chemical synthesis, but it is best known as a useful explosive 
material with convenient handling properties. 

Nitroglycerin (NG), also known as_ nitroglycerine, trinitroglycerin, 
trinitroglycerine, or nitro, is more correctly known as glyceryl trinitrate or 
more formally: 1, 2, 3-trinitroxypropane. It is a heavy, colorless, oily, 
explosive liquid. 

Picric acid is the chemical compound formally called 2, 4, 6- 
trinitrophenol (TNP). This yellow crystalline solid is one of the most acidic 
phenols and is vinylogous to nitric acid. 

Friction is the force resisting the relative motion of solid surfaces, 
fluid layers, and material elements sliding against each other. 

In thermodynamics, the term exothermic describes a process or 
reaction that releases energy from the system, usually in the form of heat, 
but also in a form of light (e.g. a spark, flame, or flash), electricity (e.g. a 
battery), or sound (e.g. explosion heard when burning hydrogen). 

A Silicate is a compound containing an anionic silicon compound. 
The great majority of silicates are oxides. 

Sulfur or sulphur is a chemical element with symbol S and atomic 
number 16. It is an abundant, multivalentnon-metal. 

A shock wave is a type of propagating disturbance. 

Black powder known since the late 19th century was the first 
chemical explosive and the only one known until the mid-1800s. It is a 
mixture of sulfur, charcoal, and potassium nitrate (saltpeter)—with the 
sulfur and charcoal acting as fuels, while the saltpeter works as an oxidizer. 
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Charcoal is a light black residue consisting of carbon, and any 
remaining ash, obtained by removing water and other volatile constituents 
from animal and vegetation substances. 

Potassium nitrate is a chemical compound with the formula KNO3. 
It is an ionic salt of potassium ions K* and nitrate ions NO; . 

Primary high explosives are very sensitive materials and are easily 
exploded by the application of fire, spark, impact, friction etc. 

Secondary high explosives are explosives which are relatively 
insensitive to both mechanical shock and flame but explode with greater 
violence when set off by an explosive shock obtained by detonating a small 
amount of a primary explosive in contact with it. 

Tertiary explosives (also called blasting agents) mainly consist of 
oxidizers such as ammonium nitrate (AN, NH 4 NO 3), ammonium 
perchlorate (AP, NH 4 ClO 4), ammonium dinitramide [ADN, NH 4 N 
(NO 2) 2] and mononitrotoluene (MNT), etc. 

Chapman - Jouguet condition - Mozesb Uemmena-)Kyre 

Cructema JByX ypaBHeHHi (1a mpamoi Muxenpcona uv KpHBoli 
Tyoronuo0) coyepoKHT TpH Hen3BecTHEIX (D, P u V), nNosTomy wna 
olpeyereHua ckopoctu feronayuH D tpeobyetca OMOUHMTeIBHOe 
ypaBHeHnue, KOTOpoe H€BO3MO2KHO MOJIYYHTb TOJIBKO u3 
TepMOJHHAMMYeCcKHX cooOpaxeHui. IlockombKy JeTOHalMOHHad BOJIHAa 
ycCTOM4MBa, 3BYKOBbIC BOSMYIICHHA B MpOAyKTax He MOFryT JOrOHATb 
(poHT WeTOHAaWMOHHOH BOJIHEI, HHaYe OH OyyzeT pa3pylwiaTEca. Takum 
oOpa30M, CKOpOCcTb 3ByKa B IIpOyKTax JeCTOHALMH He MOXKET IpeBbILWaTb 
CKOPOCTb Te4eHHA 3a PPOHTOM AeTOHANHOHHOM BOJIHEI. 

Ha maocxoctn P, V npamaa Muxesbcona uv kpuBad Tl }OroHHo MOryT 
TlepecekaTbca He Oomee 4eM B gByx ToUKax. UenmenH nu Kyre 
MpeANONOKMIM, ATO CKOPOCTb AeTOHALMU OlpeyeuaeTcA MO YyCIOBHIO 
KacaHua upamow Muxesbcona wu KpuHBoi TioroHuo JIA MOsIHOCTbIO 
TipopearupoBaBlux MpOAyKTOB (eTOHAMOHHOM ayuadaTi). B 9sTOM 
cmyyae mpamaa Mrxespcona ABsIAeTCA KacaTesIbHOM K JeTOHAalMOHHON 
ajMadatTe, HW 39TH JIMHMM MepeceKkaroTCa pOBHO B OAHOM TOUKe, Ha3BaHHolt 
Toukol Uenmena-)Kyre (CJ). Sto ycnoBne COOTBeETCTBYeT MHHHMaJIbBHOMY 
HakoHy mpsMoi Muxempcona uw (du3HueckH oO3HayaeT, 4TO 
JCTOHAMOHHaA BOJIHA pacipoctpaHsAeTca C MMHHMaJIbHO BO3MO2KHOM 
CKOPOCTbIO, H CKOPOCTb TeYeHHA 3a PPOHTOM JeTOHAaWHOHHOM BOJIHBI B 
TOUHOCTH paBHa CKOPOCTH 3ByKa B IpOAyKTax eTOHAaLHH. 

Cordite is a family of smokeless propellants developed and produced 
in the United Kingdom from 1889 to replace gunpowder as a military 
propellant. 
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Deflagration is a term describing subsonic combustion propagating 
through heat transfer; hot burning material heats the next layer of cold 
material and ignites it. 

High explosive is an explosive, such as TNT, that combusts nearly 
instantaneously, thereby producing a violent, shattering effect. 


10. VOCABULARY 


Text A. Black Powder: The First Explosive. 

projectile — cHapay 

to reinforce (with) — ykpenmuaTb, NOAKpemiaTb, yCHIMBaTb 

arrow — CTpeuia, yKa3aTesIb 

firearm — (py4Hoe) cTpesKOBOe OpyxKHe, OrHeCTpesIbHOe OpyxKHe 

boring implement — OyputbHoe o6opyzoBaHHe 

fear of roof collapse — onaceHve oOpylieHHa KpoBIM 

mining — ropHble paOoTEl, paspaboTKa MecTopoxKeHHA 

civil engineering — CTponTebHOe WeN0, TpaxkTaHCKOe CTPOHTeIBCTBO 

unvarying composition — MOCTOAHHBIe COCTaBIAIOMIHe, HEH3MCHHBIM 
COCTaB 


Text B. Invention of Dynamite 
headache remedy — slekapcTBo oT rosOBHO OomH 
blasting — B3pbIBHOH, TYTbeBor 
to abandon — ocTaBIaTb, 3a0pacbIBaTb 
obstacle — ci102%KHOCTh, 3aTpyHeHHe, HEOHOPOAHOCTB 
safety — HajlexKHOCTb, OecllepeOorHocTh, Oe30lacHOCTB 
absorbent substance — aOQcopOupoBaHHoe BellecTBO, aOcopOaT 
inch — prov (1 inch=2.54 centimetres) 
wrapper — oOepTKa 
to coat (with) — MoKpbIBaTb 
moisture — BylaxKHOCTS, Bylara, yBIaKHeHHe 
blow — B3pBIB, TOOK, yap 
to strike — 3ax%KHTaTb 
violence — HHTCHCHBHOCTb 
to set off — B3pbIBATbCA, B3PbIBATb B3PbIB 
detonator — BOCIIIaMeHUTb, B3PbIBaTeJIb, B3PLIBMATPOH 
blasting cap — KarictouIb, KariciouIb-}eTOHATOp 
immense value — orpoMHas IleHHOCTb 
pursuit — NOMCKH, 3aHATHE 
distress — OefcTBHe 
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storm-beaten shores — noTpemaHHbIe Oypamu Oepera 

rough sea — OypHoe Mope, 3HadHTesIbHOe BOIHeEHHE 

boulder — OyiBDKHUK, KpylHasd rasipKa 

to blow out — mpounmatb, CayBaTb 

stump — leHb, oOpyOok, TeHeK 

loosening soil — pa3pprxsleHne MOUBbI 

explosive bonding — coeqMHeHHe C MOMOLIBIO B3pBbIBa, 
CBapKa MeTOJOM B3pbIBa 

slab — OoNbIION COM NOpoAbI, WIMTa MOpobI 

to roll down — ckaTbIBaTb, IpOKaTbIBaTb 

slam — yap, TOOK, LIyM 

welded — 3aBapeHHBbIi, IpHBapeHHbIi 

stainless steel — HepxaBerollad CTasIb 

grinding and polishing — mu1MdosaHue vu HoMpoBKa 


Text C. Alfred Bernhard Nobel — the Inventor of Dynamite. 


armament manufacturer — H3rOTOBUTeIb OpyxKHA 

cannon and other armaments — nNylIkKH 4 Apyroe BoopyxKeHne 

held 350 different patents— ume 350 pa3mM4HBIX TaTeHTOB 
posthumously— nocmepTHo 

in accordance to his will — B cooTBeTCTBHH c ero 3aBellaHHeM 

in modern-day companies — B COBPeMeHHBIX KOMMaHHAX 

in his turn — B CBOIO O4epenb 

at a young age — B MOJIOJJIOM BO3pacTe 

diatomaceous earth — 7HaTOMUT 

more convenient to handle— 6omee yqoOubI B OOpallleHuu 

jelly-like substance — »xemenogoOHoe (reseoOpa3Hoe) BeLLeCcTBO 
gelignite (blasting gelatin) — remmruut, rpemy4uii CTyeHb, JHHaMUT 
a host of similar combinations — MHoxKecTBO NOXOOHBIX KOMOMHalMit 
used in drilling and mining — ucnomb3yembre B OypeHuH H AOOnIYe 
off-shoot of this research — mod04uHOe ucceqOBaHHe 

precursor — lpey{WiecTBeHHHK 


Text A. Definitions of Explosives 


suitably triggered — nogxoquT Aya TpHBeyeHHA K eHCTBHIO 
MexaHv3Ma 
to release — BBITTycKaTb 
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rapid self-sustaining — ObicTppIit camonogayzepKuBaIolMniica 
(peakiHH) 

percussion — yjjapHoe AeHcTBHe, TOOK 

catalysis — KkaTasIM3, aBTOKaTaJIH3 

to be liberated — ObITh BbICBOOOX%KTCHHbIM, OBIT OTITYIICHHbIM 

a sudden outburst of gases — BHe3alHbIif BEIOpoc ra30B 

to constitute explosion — CO3aBaTb B3PbIB, IPHBOAMTb K B3pbIBY 

to point out — yKa3bIBaTb, BbIeATb, OTMC4aTb 

insufficient rapidity — HeqocTaTOUHad CKOpOCTb 

coal yield — Bprxog yrua 


Text B. Fundamental Features of Explosives: Compatibility and 
Stability; Oxygen Balance 


compatibility - B3aHMO34MCHACMOCTB, COOTBETCTBHE, 
COBMCCTHMOCTB 

intimately — THjaTeIbHO, TtyOOKO, paBHOMepHO 

incompatibility — HeB3aH4MHO 34MeCHACMOCTb, HECOBMECTHMOCTB 

hazardous — pucKoBaHHBIii, omacHbili, BpeqHEIM 

stringent storage and service requirements — crporoe xpaHeHue u 

3KCIUIyaTalHOHHble TpeOoBaHHA 

mutual compatibility — B3a7mMHaa 3aMeHAeMOCTh, B3aMMHAA 
COBMCCTHMOCTB 

interior surface coatings — cou BHYTpeHHeli NOBepxXHOCTH 

sealant, luting and potting composition — repMeTH3HpyrOLHii CocTaB 

(yYIJIOTHAIOLIMH CocTaB), (BPeMeHHBIM) MIOMOMpOBOUHEIM MaTepHal 

WM repMetTusalwa (3asMBKa) 

assembly — cOopouHas eqMHuna 

deterioration — noppexqeHHe, H3HOC 

oxidation — okucjeHHe 

excess of oxygen — H30BbITOK KHcIOpoya 

perfectly balanced — uyeambHo cOarlaHcupoBaHHBlit 


Text C. Paul Marie Eugéne Vieill 


to carry out — OCYIeCTBIIATb, BEIHOCHTb, peasIH30BbIBaTb 

the theory of gunpowder combustion — Teopua ropeHua Mopoxa 
undoubtedly — HecomHeHHO, Oe3ycIOBHO 

smokeless gunpowder — 6e3bIMHBIM TMopox 

utmost importance — kpaiiHe BaxKHO, MepBocTeneHHoe 3HayeHHe 
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a suitable solvent — noaxonsmMi pacTBopuTesb 

distilling off — oTroHka, OTTOHAIONIHH 

fibrous wadding — BouOKHHCTad BaTa 

stubborn — TBepAbIM, Henoaaromnlica 

to swell — HaOyxaTb, yBCJIMYMBaTBCA B OObeEMEe, YTOJMATbCA 
ether — 9cup 

desired proportion — »xezlaemoi (OO03HadeHHOM) MponopunH 
solvent — pacTBOopHTelib, pacTBopslollee Cpex{CTBO 

molded — ompeccoBaHHbIi, OTIMTEIM B PopMe, POPpMOBaHHbIIt 
grain configuration — dbopMa 3apaqa TBEpAOro pakeTHOTO TOIMJIMBa 
flake — nlacTuHKa, 4elllyiika, TONKHM cou 


Text A. Classification of Explosives 


deflagrating — MrHoBeHHoe croparouinii 

to propel — no6yxxKqaTb, CTHMyJIMpOBaTb 

propellant — MetarembHoe BB, pakeTHOe TOMIHBO 

combustible substance — cropaemMoe BeLIeCTBO, roprodee BeLLeCTBO 

to undergo — HCMBITbIBaTb, OCYIECTBIIATb, BbITOIHATb 

shattering — 7poOsleHne, pa3spylieHne, pactpeckuBaHHe 

external source — HCTOUHHK DHEpIu, BHELWHHM HCTOUHHK 

trinitrotoluene — TpHHuTpoToslyom (Opu3aHTHoe BB) 

nitroglycerin — HuTporsMuepHH (BB) 

picric acid — nuKpvHHoBasd KucIOTAa(BB) 

cyclonite — yukn0HuT (BB) 

blasting — OypoB3pBIBHbIe paOoTEl, B3pbIBHble paOoTEI 

to expand — paciiMpsTb, pa3BuBaTb 

sensitivity — YyBCTBHTeJIbBHOCTb 

tertiary — TpeTH4HBIN, TpeTbero NopayzKa 

to explode — B3pbIBaTb, NOApbIBaTb 

military and civil applications - BoeHHoe wu rpaxkqaHcKoe 

lipHMeHeHHue 

bond — cBa3yroljee BeLecTBO 

Text B. Fundamental Features of Explosives: Sensitivity and 
Sensitiveness; Heat of Formation 


ease of initiation — mpoctoTta HHHLMMpoBaHHaA 
propagating capability — MomqHOocTb pacnpoctTpaHeHna 
customary — OObIYHBI, TpayHUMOHHbI, IpHBEI4HbIi 
converse — IIpOTHBOMOJIO%KHOe YTBEpxK TeHHe 
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synonymously — cHHOHHMHYHO 

impact — yap, TO4OK 

friction — TpeHue 

shock — yap, HMTIyJIBc 

spark — BclibIiika, ucKpa 

heat — moyorpes, Ter10Boe Bo3qeHcTBHe 

constituent — cocTaBHad 4acTb, KOMIMOHEHT 

to absorb — aMopTH3HpoBaTb, NOrolaTh 

to give off — BBIeuIATb, HCIycKaTb, M3IyyaTb 

heat of formation — TenoTa oOpa30BaHHe, TerIoTa coeqMHeHuA 

to indicate — yKa3bIBaTb, NOKa3bIBaTb 

endothermic — sH0TepMuyeckKHi, TermonormonljaroluMi 

liberation of heat — BprgqeneHue Tema, ocBoOOxKTeHHe Tema 

exothermic — 9k30TepMM4eCKH, XHMMYeCKat peak 

BbIJeeCHHeM Tema 

to evolve — BbIeATb, OOpa30BbIBaTh, BbIJeCATbCA, MCIIYCKaTb 

heat content — Temocoylep»kaHue, TeIIOTBOpHad CIOCOOHOCTS, 
TemlotTa HarpeBa 

net amount — aKTHBHBIM 3arac 


Text C. Civil Uses of Explosives. 


mankind — uenoBeyecTBO 

to hack out — BEIpyOaTb, BEITéCbIBaTb 

fort — KpenocTs 

to carve out — BbIpe3aTb, CO3]aBaTb 

chisel — pe3ell, 4ekaH 

wedge — KIIHH 

to alleviate — oOeruaTb, yMeHBuIat 

drudgery — Taxes1aa padota 

destructive role — pa3spyLIMTeJIbHad poub, ryOuTeIbHad POsIb 
to tame — CMHpsATb, CMATUATh, eaTb MOKOPHbIM 
hazardous terrain — olacHad MeCTHOCTb 
overwhelming role — orpoMHas posib 

nutshell — opexoBasa cKopsryna 

to perceive — MOHMMAaTb, BOCIPHHHMaTb 
tremendous — orpoMHBIH, rHraHTcKHit 
enormously — 3Ha4dHTesIbHO 

treatise — TpakTaT, Hay4HBIif Tpyy 
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Text A. Explosives in Civil Engineering 


VOD (velocity of detonation) — ckopocTb JeToHalnu 
blasting or shattering effect — B3pbrBHOH HIM OpH3aHTHBIi 
(apoOsnit) s3dbextT 

obstacle — npenatctBue, 3aTpyqHeHHe 

quarrying — pa3spaOoTka Kapbepa 

demolition work — B3ppIBHbIe padoTEr 

brick — kupnu4 

concrete — Ij@MeHT 

timber — 7peBecuHa 

slurry — .%KHKasd PIMHa, 2*KM Kad Macca, *KHAKMH OeTOH 

pre-drilled holes — npeqBapntenbHo mpocBepseHHbIe OTBEPCTHA 

boulder — OyBDKHUK, KpylHasd rasipKa 

target — lesb, WpOH3BOACTBeHHOe 3aaHHe 

silicate — CHJINKaT, COJIb WIM 3:Up KpeMHEBOH WIM NOMKpeMHEBOH 
KUCJIOTEI 

crack initiation — MHHHIMupoBaHHe TpellHH, BOZHHKHOBCHHe TpellHH 

adverse effect — HeONaronmpuATHOe BIIMAHHe, MpOTHBOMOJIOXKHbIM 


adpext 


densely — ryctota, MIOTHOCTb 


Text B. Fundamental Features of Explosives: Heat of Explosion 
and Gases Evolved 


oxidation reactions — peakIJMM OKMCIeHHA 

to release — BBITTyCKaTb, OCBOOOKTaTb 

adiabatic conditions — aquaOaTu4eckHe ycIOBHA 

(TepMOJHHamMuYeckHi Wpollecc B MaKpOCKONM4ecKOH CHCTeMe, TIpu 

KOTOPOM CHcTeMa He OOMeHMBaeTCA TeMIOBOM IHeEprHeli c 

OKPy2KalOlMM IIpocTpaHcTBOM) 

work capacity — Ipov3BOMTeIbHOCTb, paOOoTOCHOCOOHOCTB 

explosive — B3pbIBYaTOe BELLCCTBO, 3apAy 

performance parameters — 3KcIJIyaTallMOHHble MapaMeTpbl, padouve 

XapaKTepuHcTHKU 

gaseous products — ra3oo0pa3Hble NpOAyKTBI 

essential — HeoOxOMMBIi 

equilibrium constants — KOHCTaHTbI paBHOBeCHA, KOHCTAHTI 
XHMH4eCCKOIO paBHOBeCcHA 

to measure — H3MepATb 
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volume of gases — o0beM ra30B 

standard temperature — craHyjapTHaad Temiepatypa 

standard pressure - HOpMasIbHoe aTMocepHoe AaBseHHe 

respectively — COOTBeTCTBEHHO, B YKa3aHHOM TopAyKe, 
OTHOCHTeJIBHO 


Text C. Invention of Gunpowder. 


saltpeter — KaymeBaad cesMTpa 

sulphur — cepa 

charcoal — qpeBecHbIif yroulb 

incendiary and explosive projectiles — 3a%xuraTesIbHBIe 

(BOCIIIaMeCHHTeJIbHBIC) HM B3PbIBHbIe CHapALbI 

weaponry — opyxkKHe, cpeCTBa BOOpy2KeHHA 

troop — Bolicka 

cannons — opyaHa, apTuiepua 

barrel — cTBom, TpyOa, Kamepa 

outcome — pe3yJIBTAT, BLIXOZ, KOHCYHbIM pe3yIbTaT 

merely — TONbKO, MpoctTo, JIMIIb 

curious — JHOOONBITHBIM, IKOOO3HaTeJIBHBI 

adjunct — NOMOUIHHK, abIoTaHT, 

longbow — OoubuIOn JtyK (OpyxKHe), JIyK B pOcT cTpesiKa 

observation — pesyIbTaT HaOIOAeHHA 

make observation - cje1aTb BbIBObI 10 pe3yiIbTaTaM, IposeswaHHoi 
padotTsr 

to embrace — Hcnoub30BaTb (110 MaKCHMyMy) 

assault — aTaka, HallayjeHue 

craftsman — UcKyCHBbIli MacTep, MacTep, yMeJlel 


Text A. Military Explosives 


military explosives — BoeHHOe B3pbIBYaTOe BELIeCCTBO, OoeBoe BB 
to comprise — BKJIOUATb B CeOa 
shell — cHapay (apTuiepuiickui), MuHa 
missile — MeTaTeJIBHBIM cHapay 
rocket warhead — 60eBaa rouIOBKa pakeTEI 
bulk charges — mpoctpaHcTBeHHbIi 3apaq, OOBeMHbIM 3apay 
munitions — BOeHHOe CHaps»KeHHe, Ooelnpunacsl 
extent — BesmmunHa, rryOnHa 
intermediate — noJTyNpOAYKT, NpoMexyTOUHad CTaqHA, 
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TIpOMeKYTOYHBIN MpOAYKT 

booster — BCTOMOTaTeJIbHOe YCTPOHCTBO, BCIOMOraTeJIbHbIM 

J{CTOHATOP, YCKOPHTeIb (CTapTOBBIi) 

to penetrate — BbDKHTaTb, MepdopupoBatTh, MpOxXOAMTb, IpOHHKaTE, 
TIpoOuBaTp 

steel armor — cToubHaad Oponsa 

aerial — BO3,YUIHBIM, AHTeHHBIM 

detonating — ZeTOHHpyIOMHii, B3pbIBuaTHIii 

deflagrating — MrHoBeHHoe croparomHit (6e3 FeTOHAaLHH) 


Text B. Fundamental Features of Explosives: Velocity of 
Detonation 


shock wave — B3pbIBHaa BOIHa 

detonation wave — eTOHalMOHHad BOJIHAa 

pressure gradient — nepenay JaBienna, rpayqvent WaBieHna 

constant speed — nocTosHHasd CKOpOCTb, NOCTOAHHaA YacTOTAa 
BpallleHHua 

hydrodynamic theory — ruqpoqMHamuueckad Teopua 

velocity — cKopoctTs, uacTotra 

density — KOHUeHTpallHa, WJIOTHOCTh, rycToTa 

confined — orpaHu4eHHsiii 

detonation velocity — ckopocTb JeToHalHH 

unconfined velocity — HeorpaHwueHHad CKOPOCTB 

cartridge — KacceTHBI, IyJICMeTHBIM, NaTPOHHEIM 

to derive — Nouly4aTb, H3BIeKaTb, IpOMCXOAMTB 


Text C. History of Gunpowder 


black powder — 4epHbIii NOpox, AbIMHbIM MOpox, YepHad B3pbIBYaTKa 

sulphur — cepa 

charcoal — qpeBecHbIif yroub 

potassium nitrate — HuTpaT Kana 

low brisance — Hu3Kaa OpH3aHTHOCTB 

supersonic wave — CBepx3BYKOBaa BOJIHa 

ignition — HHAWMuMpoBaHHe, 3allycK 

bullet — myna 

muzzle — qym10 

rupture — pa3pbiB 

shattering rock — pasapoOmeHHas Mopoya 
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fortifications - dopTHpuKalHOHHble coopyxKeHHA 
Text A. High Explosives. 


primary/initiatory explosives — neppu4Hoe BB, nHuuuupyroujee BB 

secondary explosives — BropHuHoe BB, Opu3aHTHoe BB 

quantity — KouIMm4ecTBO 

primer — cpeyjcTBo BOcTIIaMeHeHHA 

percussion cap - yjapHBIii KaricroJIp 

insensitive — HeYyBCTBHTeJIBHBIM 

violence — cuma 

equal — pa3HbIM, OWMHaKOBBIM 

oxidizers — OKMCIMTeIM 

reliably — HaqexKHO, BepHO, JOCTOBepHO 

to require — TpeOoBaTb, HyKaTEca 

booster — ycummtesb, OycTep, pakeTa-HOCHTeJIb 

fuel component — roprounit KOMMOHEHT (pakeTHOYO TOMJIMBa), 
KOMIOHEHT TOIJIMBAa 


Text B. Fundamental Features of Explosives: Detonation 
Pressure 


fundamental features — ocHOBHbIe 4epTEI 
detonation pressure — aBsIeHHe B3PbIBHOM BOJIHEI, 
TeTOHALMOHHOe AaBsieHue 

detonation wave — BouIHa JeTOHaLMH, B3pbIBHad BOJIHA 

explosive charge — 3apaq, BB, B3pbiBHoH 3apaq 

stepwise — 109TaTHO 

magnitude and duration — Benmunua (pa3Mep) HW NpOOJMKHTeIBHOCTB 

shock front — ppouT yqapHon BouHbI (B3pbIBa) 

Chapman—Jouguet condition- Moyemb Uenmena-?Kyre 

sonic velocity — cKopocTb, paBHasd CKOPOCTH 3BYKa; CKOPOCTb 3BykKa, 
3BYKOBad CKOPOCTb 

infinitesimally thin detonation — 6ecKoHe4HO ciabad BOTHAa 

eTOHalHu 

supersonic velocity — cBepx3BYKOBaa CKOPOCTb 

subsonic flow — 7O3ByKOBOM MOTOK, JO3ByKOBOe TedYeHHe 

sudden — BHe3anNHbIM, HEOKUTAHHbIN 

energy release — BbICBOOOXxKAeHHe SHEprHn (pv B3pbIBe)IO BEIXO] 
SHEPrHl B3PbIBA, BbIAeeHHe SHEprun 
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to re-accelerate — MOBTOPHO yCKOpaATb 
discontinuously — pepbIBHcTO, pa3pbIBHO, CKaukKooOpa3Ho 
pressure gradient — nepenay JaBienna, rpaqvent JaBienna 
choke point — kpuTuyeckuii yuacTox, ciab0e MecTo 
constant velocity — MocTOAHHad CKOpPOCTB 
expansion — pa3BHTHe, yBesIMYeHHe, pacliupeHne, pacipoctpaHenne 
rarefaction region — oOs1acTb pa3pexeHHA 
(HeT 3a JETOHaUMOHHO BOJIHOM) 


Text C. Composition and characteristics of black powder 


to refer — OTHOCHTBCA, CCbIIaTbCA, HMCTb OTHOMeHHE 
cordite — KOpqHT (Ha3BaHHe OAHOFO 3 BUAOB HUTPOrsIMIepHHOBOTO 
O0e3bIMHOro Topoxa) 
semi-smokeless powder — MasIOQbIMHBIi TOpox, 
TouyOe30bIMHBIM TOpox 
to feature — NoKa3bIBaTb, H300paxKaTb 
bulk volume — cyMMapHbIii oObeM, OObeM HacbIIIHoro MaTepHasia 
to accelerate — ycKOpaTb, YBCJIMYHBaTb CKOPOCTB 
to rupture — pa3pyaTB(ca), pa3pbIBaTb(CcA) 
combustion process — mpollecc ropeHua, mpolecc cropanua 
rapid burning — HHTeHCHBHOe ropeHue 
likelihood — BeposTHOCTb, BO3MO2KHOCTb 
accidental ignition — Hempou3BOuIbHOe BOCIIIaMeHeHHe, 
cmyyaiHoe BOcIIamMeHeHHe 
modern — cOBpeMeHHBIM, HOBLIM, YCOBepLICHCTBOBaHHBIM 
to coat — NOKpbIBaTb 
graphite — rpadut 
build-up — HapamjuBaHne, cocpeyoToueHne 
electrostatic charge — craTmueckul (9IeKTpocTaTHyeckui) 3apay 
rather — cKopee, BepHee, mpaBHIbHee 
whereas — B TO BpeMA Kak, IIPHHHMad BO BHUMAHHe, IIpH 9TOM, 
MIOCKOJIBKY 
to adopt — BHeZpuTb, BbIOpaTb, yTBep»KLaTb 
to alter — H3MeHATL, MCHATH, MepeebIBaTb 


Text A. Detonation vs. Burning for High and Low Explosives 
rate — CKOPOCTb, TeCMII 


partly determine — uacTH4HO onpeyesaTb 
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ordinary — oOnr4HbIi, Ipoctor 

combustible materials — roproune MaTepualisi, BOCIIIaMeHAeMoe 
BeIeCTBO, roprouee BeLIECTBO 

point of initiation — TouKa BocrylaMeHeHHA 

deflagration — qeduarpayusa, ObicTpoe ropeHne 

(cropaHue 6e3 BOCIIIaMeHeHHa) 

degree of confinement — cTenleHb 3aMKHYTOCTH (3apaya BB, 

TOMeLICHHOrO B 3apsAHy!O Kamepy) 


Text B. Fundamental Features of Explosives: Explosive Power or 
Strength 


energy delivery — noga4ya 9Heprun, 9HeprocHaO»xKeHHe 

cylinder expansion — WHIMHapHyeckoe pacnocTpaHeHHe, 
WWIMHApMeckoe pa3sBuTHe 

radial expansion — paquasbHoe pacnoctpaHeHne 

wall velocity — cKopocTs (moTOKa) y CTeHKH 

cylinder fragmentation — qHMHaApHueckni pacnay 

distribution — paccpeyqoToueHne, paciipoctpaHeHue 

detonation pressure — aBsIeHHe B3PbIBHOHM BOJIHBI, JETOHALMOHHOe 
jaByeHne 

to transmit — nepewaBaTb, NOCbINAaTb, OTHPaBJATS 

determination of critical diameter — onpeqemeHne KpuTH4eckoro 

juametpa 
specific explosive — oco6sie BB (cnemHasbHoro IpHMeHeHHs) 
infinite-diameter detonation velocity — kpuTH4eckuii AuameTp 
CKOpocTH JeTOHaLHH 

loading density — mi1oTHOCTs 3apsga, KOIPPUUMEHT 3anlouHeHHA 

charge diameter — quameTp 3apaya 

grain size — pa3Mep 3epHa 

extrapolation — skcTpanosMpoBaHne, pacipoctpaHeHne 


Text C. Serpentine 


artillery piece - aprwmepniickoe opyane 

saltpeter — HUTpaT Kalua 

fine powder - MesIKOJMCHepCcHbI MOPOLWIOK, MeJIKO3eEPpHUCTBIM MOpox 

breech-loading — 3apsKaHve Cc Ka3eHHOH 4acTH, 3aps»KAHHe C Ka3Hbl 

powder chamber — 3apayjHaa KaMepa, MOpoxoBad KaMepa, 
MaTpOHHUK TopresHOro alinapata 
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Text A. Major Uses of Explosives 


innumerable — ObecuncIeHHBIM, HEMCUMCIMMBIM 
warfare — BoiiHa, OopbOa 
high explosive — Opu3anTHoe BB, B3ppiByaToe BelecTBO 
UIA TOPHBIX pavoT 
smokeless powder — 6e3bIMHBIM TOpox 
shell — chaps 
permissible explosive - 1peqoxpaHUTesIbHOe B3PbIBYATOe BeELeECTBO, 
desonacHoe BB, paspemiéHHoe BB 
to distinguish — pa3mmuatTb, BbIeIMTS 
civil applications — ucnosb30BaHne B rpaxkaHCKHX LeuAx, 
rpaxkqaHckoe npHMeHeHne 
military applications - BoeHHOe npuMeHeHHe 
to extinguish — TylIMTb, racuTb 
oil pit - HepTaHad CKBaxKHHA 
avalanche — maByHa, oOBaI 
orchard crops - mloq0Bad KyIbTypa, OropoyqHad KyIbTypa 
disastrous — ruOesIbHBIM, KaTacTpouyeckni, pa3spyLIMTesIbHbIi 


Text B. Fundamental Features of Explosives: Brisance 


brisance — OpH3aHTHOCTb (B3PbIBYAaTHIX BeLIeCCTB), 
WpoOsllad cuuia B3pbIBa 

shattering capability - cokpylIMTesIbHbIe BO3MO2%KHOCTH 

fragmenting shells — paccHapsxenne, yTHIM3alHA CHapaga 

bomb casing — oOos1I04Ka CHapaza 

grenade — rpanata 

transmitted shock wave — nepeyjaBaemas yapHas BouHa, 
MOCbIIaeMad B3PbIBHad BOJIHA 

explosive's total energy - oOmjai 93Hepra B3pbIBYATHIX BCLICCTB. 

DHEpIMaA MOET BLIPAKATLCA PAa3HbIMH NOKaZaTeJIAMH — 

OpH3aHTHOCTS, (pyracHOcTs. 

sand crush test — mpouHocTHoe TecTHpoBaHHe Ha pa3pylieHHe 

trauzl lead block test — recrupoBpaHne OomOsr Tpayuyia (414 

YCHbITAHHH B3PbIBYATbIX BELIeCCTB) 
to gauge — W3MepaTb, PaCCUHTLIBaTb, OL[CHHBaTb, MPOW3BOMTb 
3amep 
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Text C. Modern Types of Black Powder 


to compress — CoKHMAaTb, CaBJIMBaTb, YIWIOTHATL 

coarse — HEOUMMIeCHHEIH, KPyMHO3SepHHCTHIM 

bore diameters — kanmOp cTBoma 

edge- rpaHb, peOpo 

standard grade — ctaHyapTHbIi pa3Mep, CTaHapTHBI COpT 

rifle — opyque (BHHTOBKa, pyKbe) 

shotgun - KOpOTKOCTBOJIbHOe OpyxKHE 

musket — orHecTpesIbHOe Opy2KHe, MYLIKeT 

fusil — nerkHiit MyLIKeT 

smallbore rifle — ManoxanuOepHoe opyxKue 

pistol — muctomet 

coarser grade — rpyOaa dpakuna 

mesh —cuTo 

wires — IIpoBoul0oKa 

dust hazard — ollacHoe MbieBoe BO3TCHCTBHe, 
BpeqHoe elicTBue Tb 

mesh size — pa3Mep s4eiKH CuTa 

fouling - oOpa3oBaHue (TlopoxoBoro) Harapa 

solid residue — cyxovi ocTaToK 


11.TEXTS FOR INDIVIDUAL WORK 


Text 1. Gunpowder 

Gunpowder, also known since the late 19th century as black powder, 
was the first chemical explosive and the only one known until the mid 
1800s. It is a mixture of sulfur, charcoal, and potassium nitrate (saltpeter) - 
with the sulfur and charcoal acting as fuels, while the saltpeter works as an 
oxidizer. Because of its burning properties and the amount of heat and gas 
volume that it generates, gunpowder has been widely used as a propellant 
in firearms and as a pyrotechnic composition in fireworks. 

Gunpowder was, according to prevailing academic consensus, 
discovered in the 9th century in China, attributed to Chinese alchemists 
searching for an elixir of immortality. This discovery led to the invention of 
fireworks and the earliest gunpowder weapons in China. In the centuries 
following the Chinese discovery, gunpowder weapons began appearing in 
the Arab world, Europe, and India. The consensus is that this was spread 
from China, through the Middle East, and then into Europe, although there 
remains some dispute over the amount of Chinese influence on later 


95 


advancements in gunpowder technology. 

Gunpowder is classified as a low explosive because of its relatively 
slow decomposition rate and consequently low brisance. Low explosives 
deflagrate at subsonic speeds, whereas high explosives detonate, producing 
a supersonic wave. Ignition of the powder packed behind a bullet must 
generate enough pressure to force it from the muzzle at high speed, but not 
enough to rupture the gun barrel. Gunpowder is thus less suitable for 
shattering rock or fortifications. Gunpowder was widely used to fill artillery 
shells and in mining and civil engineering to blast rock roughly until the 
2nd half of the 19th century, when the first high explosives (nitro- 
explosives) were discovered. Gunpowder is no longer used in modern 
explosive military warheads, nor is it used as main explosive in mining 
operations due to its cost relative to that of newer alternatives like ANFO. 

Gunpowder was invented, documented, and used in China where the 
Chinese military forces used gunpowder-based weapons technology (i.e. 
rockets, guns, cannon), and explosives (i.e. grenades and different types of 
bombs) against the Mongols when the Mongols attempted to invade and 
breach the Chinese city fortifications on the northern borders of China. 
After the Mongols conquered China and founded the Yuan Dynasty, they 
used the Chinese gunpowder-based weapons technology in their invasion 
of Japan; they also used gunpowder to fuel rockets. 

The mainstream scholarly consensus is that gunpowder was invented 
in China, spread through the Middle East, and then into Europe, although 
there is a dispute over how much the Chinese advancements in gunpowder 
warfare influenced later advancements in the Middle East and Europe. The 
spread of gun powder across Asia from China is widely attributed to the 
Mongols. One of the first examples of Europeans encountering gunpowder 
and firearms is at the Battle of Mohi. At this battle the Mongols not only 
used gunpowder in early Chinese firearms but in the earliest grenades as 
well. 


QUESTIONS 


1. What’s the difference between gunpowder and black powder (if 
any)? 

2. Where was gunpowder used following the Chinese discovery 
(countries, applications)? 

3. How is gunpowder classified? 

4. Why did gunpowder loose most of its applications nowadays? 
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Text 2. Early history of gunpowder. 


A major problem confronting the study of the early history of 
gunpowder is ready access to sources close to the events described. Often 
enough, the first records potentially describing use of gunpowder in warfare 
were written several centuries after the fact, and may well have been 
colored by the contemporary experiences of the chronicler. It is also 
difficult to accurately translate original alchemy texts, especially medieval 
Chinese texts which employ metaphor to describe unexplained phenomena, 
into contemporary scientific language with its rigidly defined terminology. 
The difficulty in translation has given rise to errors or loose interpretations 
bordering on artistic licence. 

Early writings potentially mentioning gunpowder are sometimes 
marked by a linguistic process where old words acquired new meanings. 
For instance, the Arabic word naft transitioned from denoting "naphta" to 
denoting "gunpowder", and the Chinese word pao evolved from meaning 
"catapult" to referring to "cannon". According to science and technology 
historian Bert S. Hall: "It goes without saying, however, that historians bent 
on special pleading, or simply with axes of their own to grind, can find rich 
material in these terminological thickets." 

QUESTIONS 


1. What makes the early history of gunpowder so difficult to study? 

2. What causes "errors or loose interpretations" in understanding 
ancient texts? Could you give any examples? 

3. Why does historian Bert S. Hall still sound optimistic? 


Text 3. History of gunpowder: China. 


Saltpeter was known to the Chinese by the mid-Ist century AD and 
there is strong evidence of the use of saltpeter and sulfur in various largely 
medicinal combinations. A Chinese alchemical text dated 492 noted 
saltpeter burnt with a purple flame, providing a practical and reliable means 
of distinguishing it from other inorganic salts, thus enabling alchemists to 
evaluate and compare purification techniques; the earliest Arabic and Latin 
accounts of saltpeter purification are dated after 1200. 

The first mention of a mixture resembling gunpowder appeared in 
Taishang Guaizu Danjing Mijue by Qing Xuzi; it describes mixing six parts 
sulfur to six parts saltpeter to one part birthwort herb (which would provide 
carbon). The first reference to the incendiary properties of such mixtures is 
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the passage of the Zhenyuan miaodao yaoliie, a Taoist text tentatively dated 
to the mid-9th century AD: "Some have heated together sulfur, realgar and 
saltpeter with honey; smoke and flames result, so that their hands and faces 
have been burnt, and even the whole house where they were working 
burned down." 

The Chinese word for "gunpowder" is Chinese: ’k 24/k 3%; pinyin: 
hu6 yao /xuou yau/, which literally means "Fire Medicine"; however this 
name only came into use some centuries after the mixture's discovery. By 
the 9th century Taoist monks or alchemists searching for an elixir of 
immortality had serendipitously stumbled upon gunpowder. The Chinese 
wasted little time in applying gunpowder to the development of weapons, 
and in the centuries that followed, they produced a variety of gunpowder 
weapons, including flamethrowers, rockets, bombs, and land mines, before 
inventing guns as a projectile weapon. 

The Chinese "Wu Ching Tsung Yao" (Complete Essentials from the 
Military Classics), written by Tseng Kung-Liang between 1040-1044, 
provides encyclopedia references to a variety of mixtures which included 
petrochemicals, as well as garlic and honey. 

A slow match for flame throwing mechanisms using the siphon 
principle and for fireworks and rockets are mentioned. The mixture 
formulas in this book do not contain enough salpeter to create an explosive 
however; being limited to at most 50% saltpeter, they produce an 
incendiary. The Essentials was however written by a Song Dynasty court 
bureaucrat, and there's little evidence that it had any immediate impact on 
warfare; there is no mention of gunpowder use in the chronicles of the wars 
against the Tanguts in the eleventh century, and China was otherwise 
mostly at peace during this century. The first chronicled use of "fire spears" 
(or "fire lances") is at the siege of De'an in 1132. 


QUESTIONS 


1. What was the first application of saltpeter and sulphur in China? 

2. When were the incendiary properties of the mixture first 
mentioned? 

3. When and how did the Chinese alchemists discover gunpowder? 

4. Name the gunpowder weapons, used in the medieval China. 
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Text 3. History of gunpowder: Middle East. 


The Arabs acquired knowledge of gunpowder sometime between 
1240 and 1280, by which time Hasan al-Rammah had written, in Arabic, 
recipes for gunpowder, instructions for the purification of saltpeter, and 
descriptions of gunpowder incendiaries. Gunpowder arrived in the Middle 
East, possibly through India, from China. This is implied by al-Rammah's 
usage of "terms that suggested he derived his knowledge from Chinese 
sources" and his references to saltpeter as "Chinese snow", fireworks as 
"Chinese flowers" and rockets as "Chinese arrows". However, because al- 
Rammah attributes his material to "his father and forefathers", al-Hassan 
argues that gunpowder became prevalent in Syria and Egypt by "the end of 
the twelfth century or the beginning of the thirteenth”. 

Al-Hassan claims that in the Battle of Ain Jalut of 1260, the 
Mamluks used against the Mongols in "the first cannon in history" 
gunpowder formula with near-identical ideal composition ratios for 
explosive gunpowder. Other historians urge caution regarding claims of 
Islamic firearms use in the 1204-1324 period as late medieval Arabic texts 
used the same word for gunpowder, naft, that they used for an earlier 
incendiary naptha. Khan claims that it was invading Mongols who 
introduced gunpowder to the Islamic world and cites Mamluk antagonism 
towards early musketeers in their infantry as an example of how gunpowder 
weapons were not always met with open acceptance in the Middle East. 
Similarly, the refusal of their Qizilbash forces to use firearms contributed to 
the Safavid rout at Chaldiran in 1514. 

The earliest surviving documentary evidence for the use of the hand 
cannon, considered the oldest type of portable firearm and a forerunner of 
the handgun, are from several Arabic manuscripts dated to the 14th century. 
Al-Hassan argues that these are based on earlier originals and that they 
report hand-held cannons being used by the Mamluks at the Battle of Ain 
Jalut in 1260. 

Hasan al-Rammah included 107 gunpowder recipes in his text al- 
Furusiyyah wa al-Manasib al-Harbiyya (The Book of Military 
Horsemanship and Ingenious War Devices), 22 of which are for rockets. If 
one takes the median of 17 of these 22 compositions for rockets (75% 
nitrates, 9.06% sulfur, and 15.94% carbon), it is nearly identical to the 
modern reported ideal gunpowder recipe of 75% potassium nitrate, 10% 
sulfur, and 15% carbon. 
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QUESTIONS 


1. What are the evidences of the fact that knowledge of gunpowder 
came to the Middle East from China? 

2. What was the role of the Mongols in spreading gunpowder in the 
Islamic world? 

3. When did the first hand-held cannons appear in the Middle East? 

4. Did the recipes of gunpowder, mentioned in the book by Hasan al- 
Rammah, vary from the modern reported ideal gunpowder recipe? 


Text 4. History of gunpowder: Mainland Europe. 


In Europe, one of first mentions of gunpowder use appears in a 
passage found in Roger Bacon's Opus Maius and Opus Tertium in what has 
been interpreted as being firecrackers. The most telling passage reads: "We 
have an example of these things (that act on the senses) in [the sound and 
fire of] that children's toy which is made in many [diverse] parts of the 
world; i.e. a device no bigger than one's thumb.From the violence of that 
salt called saltpetre [together with sulphur and willow charcoal, combined 
into a powder] so horrible a sound is made by the bursting of a thing so 
small, no more than a bit of parchment [containing it], that we find [the ear 
assaulted by a noise] exceeding the roar of strong thunder, and a flash 
brighter than the most brilliant lightning." 

In early 20th century, British artillery officer Henry William Lovett 
Hime proposed that another work tentatively attributed to Bacon, Epistola 
de Secretis Operibus Artis et Naturae, et de Nullitate Magiae contained an 
encrypted formula for gunpowder. This claim has been disputed by 
historians of science including Lynn Thorndike, John Maxson Stillman and 
George Sarton and by Bacon's editor Robert Steele, both in terms of 
authenticity of the work, and with respect to the decryption method. In any 
case, the formula claimed to have been decrypted (7:5:5 
saltpeter:charcoal:sulphur) is not useful for firearms use or even 
firecrackers, burning slowly and producing mostly smoke. 


QUESTIONS 
1. How did Roger Bacon describe "firecrackers"?What epithets and 
comparisons did he use to describe the sound and the flash made by 
gunpowder? What impressed you the most? 
2. What was the formula for gunpowder encrypted in Bacon’s book 
"Epistola..."? 
100 


3. Was this formula good for making firecrackers and firearms, 
according to some historians? 


Text 5. Cannon forged in 1667 at the Fortin de La Galera, Nueva 
Esparta, Venezuela. 


The Liber Ignium, or Book of Fires, attributed to Marcus Graecus, is 
a collection of incendiary recipes, including some gunpowder recipes. 
Partington dates the gunpowder recipes to approximately 1300. One recipe 
for "flying fire" (ingis volatilis) involves saltpetre, sulfur, and 
colophonium, which, when inserted into a reed or hollow wood, "flies away 
suddenly and burns up everything." Another recipe, for artificial "thunder", 
specifies a mixture of one pound native sulfur, two pounds linden or willow 
charcoal, and six pounds of saltpeter. Another specifies a 1:3:9 ratio. 

Some of the gunpowder recipes of De Mirabilibus Mundi of Albertus 
Magnus are identical to the recipes of the Liber Ignium, and according to 
Partington, "may have been taken from that work, rather than conversely." 
Partington suggests that some of the book may have been compiled by 
Albert's students, "but since it is found in thirteenth century manuscripts, it 
may well be by Albert." Albertus Magnus died in 1280. 

A common German folk-tale is of the German priest/monk named 
Berthold Schwarz who independently invented gunpowder, thus earning it 
the German name Schwarzpulver or in English Schwarz's powder. Schwarz 
is also German for black so this folk-tale, while likely containing elements 
of truth, is considered problematic. 

A major advance in manufacturing began in Europe in the late 14th 
century when the safety and thoroughness of incorporation was improved 
by wet grinding; liquid, such as distilled spirits or perhaps the urine of 
wine-drinking bishops was added during the grinding-together of the 
ingredients and the moist paste dried afterwards. (The principle of wet 
mixing to prevent the separation of dry ingredients, invented for 
gunpowder, is used today in the pharmaceutical industry.) 

It was also discovered that if the paste was rolled into balls before 
drying the resulting gunpowder absorbed less water from the air during 
storage and traveled better. The balls were then crushed in a mortar by the 
gunner immediately before use, with the old problem of uneven particle 
size and packing causing unpredictable results. 

If the right size particles were chosen, however, the result was a great 
improvement in power. Forming the damp paste into corn-sized clumps by 
hand or with the use of a sieve instead of larger balls produced a product 
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after drying that loaded much better, as each tiny piece provided its own 
surrounding air space that allowed much more rapid combustion than a fine 
powder. This "corned" gunpowder was from 30% to 300% more powerful. 
An example is cited where 34 pounds of serpentine was needed to shoot a 
47 pound ball, but only 18 pounds of corned powder. The optimum size of 
the grain depended on its use; larger for large cannon, finer for small arms. 

Larger cast cannon were easily muzzle-loaded with corned powder 
using a long-handled ladle. Corned powder also retained the advantage of 
low moisture absorption, as even tiny grains still had much less surface area 
to attract water than a floury powder. 

During this time, European manufacturers also began regularly 
purifying saltpeter, using wood ashes containing potassium carbonate to 
precipitate calcium from their dung liquor, and using ox blood, alum, and 
slices of turnip to clarify the solution. 

The art of gunpowder-making and metal-smelting and casting for 
shot and cannon was closely held by skilled military tradesmen, who 
formed guilds which collected dues, tested apprentices, and gave pensions. 
"Fire workers" were also required to craft fireworks for celebrations of 
victory or peace. During the Renaissance, two European schools of 
pyrotechnic thought emerged, one in Italy and the other at Nuremberg, 
Germany. 

The Italian school of pyrotechnics emphasized elaborate fireworks, 
and the German school stressed scientific advancement. Vannoccio 
Biringuccio, born in 1480, was a member of the guild Fraternita di Santa 
Barbara but broke with the tradition of secrecy by setting down everything 
he knew in a book titled De la pirotechnia, written in vernacular. The first 
printed book on either gunpowder or metalworking, it was published 
posthumously in 1540, with 9 editions over 138 years, and also reprinted by 
MIT Press in 1966. By the mid-17th century fireworks were used for 
entertainment on an unprecedented scale in Europe, being popular even at 
resorts and public gardens. 

In 1774 Louis XVI ascended to the throne of France at age 20. After 
he discovered that France was not self-sufficient in gunpowder, a 
Gunpowder Administration was established; to head it, the lawyer Antoine 
Lavoisier was appointed. Although from a bourgeois family, after his 
degree in law Lavoisier became wealthy from a company set up to collect 
taxes for the Crown; this allowed him to pursue experimental natural 
science as a hobby. 

Without access to cheap Indian saltpeter (controlled by the British), 
for hundreds of years France had relied on saltpetermen with royal 
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warrants, the droit de fouille or "right to dig", to seize nitrous-containing 
soil and demolished walls of barnyards, without compensation to the 
owners. 

This caused farmers, the wealthy, or entire villages to bribe the 
petermen and the associated bureaucracy to leave their buildings alone and 
the saltpeter uncollected. Lavoisier instituted a crash program to increase 
saltpeter production, revised (and later eliminated) the droit de fouille, 
researched best refining and powder manufacturing methods, instituted 
management and record-keeping, and established pricing that encouraged 
private investment in works. 

Although saltpeter from new Prussian-style putrefaction works had 
not been produced yet (the process taking about 18 months), in only a year 
France had gunpowder to export. A chief beneficiary of this surplus was the 
American Revolution. By careful testing and adjusting the proportions and 
grinding time, powder from mills such as at Essonne outside Paris became 
the best in the world by 1788, and inexpensive. 


QUESTIONS 


1. What principle of gunpowder manufacturing in the medieval 
Europe was borrowed by the modern pharmaceutical industry? 

2. What were the advantages of "corn-sized" gunpowder compared 
with that rolled into balls? 

3. Do think that gunpowder-making in Europe was a respected deal? 

4.What was the contribution of Antoine Lavoisier to the development 
of saltpeter production in France? 

5. Did France manage to export its gunpowder? 


Text 6. British Isles. 


Gunpowder production in Britain appears to have started in the mid 
14th century AD with the aim of supplying The English Crown. Records 
show that gunpowder was being made in England, in 1346, at the Tower of 
London; a powder house existed at the Tower in 1461; and in 1515 three 
King's gunpowder makers worked there. Gunpowder was also being made 
or stored at other Royal castles, such as Portchester. 

By the early 14th century, according to N.J.G. Pounds's study The 
Medieval Castle in England and Wales, many English castles had been 
deserted and others were crumbling. Their military significance faded 
except on the borders. Gunpowder had made smaller castles useless. 
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Henry VIII of England was short of gunpowder when he invaded 
France in 1544 AD and England needed to import gunpowder via the port 
of Antwerp. 

The English Civil War, 1642-1645, led to an expansion of the 
gunpowder industry, with the repeal of the Royal Patent in August 
1641.Two British physicists, Andrew Noble and Frederick Abel, worked to 
improve the properties of blackpowder during the late 19th century. This 
formed the basis for the Noble-Abel gas equation for internal ballistics. 

The introduction of smokeless powder in the late 19th century led to 
a contraction of the gunpowder industry. After the end of World War I, the 
majority of the United Kingdom gunpowder manufacturers merged into a 
single company, "Explosives Trades limited"; and number of sites were 
closed down, including those in Ireland. This company became Nobel 
Industries Limited; and in 1926 became a founding member of Imperial 
Chemical Industries. The Home Office removed gunpowder from its list of 
Permitted Explosives; and shortly afterwards, on 31 December 1931, the 
former Curtis & Harvey's Glynneath gunpowder factory at Pontneddfechan, 
in Wales, closed down, and it was demolished by fire in 1932. 


QUESTIONS 


1. Where did the gunpowder production in Britain start? 

2. What were the centers of gunpowder manufacturing? 

3. What influenced the contraction of the gunpowder industry in the 
late 19th century? 

4. What led to the end of the gunpowder manufacturing in Britain in 
the 20th century? 


Text 7. Gunpowder manufacturing technology. 


For the most powerful black powder meal, a wood charcoal is used. 
The best wood for the purpose is Pacific willow, but others such as alder or 
buckthorn can be used. In Great Britain between the 15th to 19th centuries 
charcoal from alder buckthorn was greatly prized for gunpowder 
manufacture; cottonwood was used by the American Confederate States. 
The ingredients are reduced in particle size and mixed as intimately as 
possible. Originally this was with a mortar-and-pestle or a similarly- 
operating stamping-mill, using copper, bronze or other non-sparking 
materials, until surplanted by the rotating ball mill principle with non- 
sparking bronze or lead. Historically, a marble or limestone edge runner 
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mill, running on a limestone bed was used in Great Britain; however, by the 
mid 19th century AD this had changed to either an iron shod stone wheel or 
a cast iron wheel running on an iron bed. The mix was dampened with 
alcohol or water during grinding to prevent accidental ignition. 

Around the late 14th century AD, European powdermakers first 
began adding liquid during grinding to improve mixing, reduce dust, and 
with it the risk of explosion. The powdermakers would then shape the 
resulting paste of dampened gunpowder, known as mill cake, into corns, or 
grains, to dry. Not only did corned powder keep better because of its 
reduced surface area, gunners also found that it was more powerful and 
easier to load into guns. Before long, powdermakers standardized the 
process by forcing mill cake through sieves instead of corning powder by 
hand. 

The improvement was based on having a reduced surface area of a 
higher density composition. At the beginning of the 19th century, density 
was increased further by static pressing. Shoveling the damp mill cake into 
a two-foot square box, this was placed beneath a screw press and reduced 
to 1/2 its volume. "Presscake" had the hardness of slate; the dried slabs 
were then broken with hammers or with rollers, and the granules sorted 
with sieves into different grades. In the United States, Irenee du Pont, who 
had learned the trade from Lavoisier, tumbled the dried grains in rotating 
barrels to round the edges and increase its durability during shipping and 
handling. 

Another advance was the manufacture of kiln charcoal by distilling 
wood in heated iron retorts instead of burning it in earthern pits; controlling 
the temperature influenced the power and consistency of the finished 
gunpowder. In 1863, in response to high prices for Indian saltpeter, DuPont 
chemists developed a process using potash or mined potassium chloride to 
convert plentiful Chilean sodium nitrate to potassium nitrate. 

During the 18th century gunpowder factories became increasingly 
dependent on mechanical energy. Despite mechanization, production 
difficulties related to humidity control, especially during the pressing, were 
still present in the late 19th century. A paper from 1885 laments that 
"Gunpowder is such a nervous and sensitive spirit that in almost every 
process of manufacture it changes under our hands as the weather changes." 
Pressing times to the desired density could vary by factor of three 
depending on the atmospheric humidity. 
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QUESTIONS 


1. What wood was mostly used in Great Britain and the USA for 
producing charcoal? 

2. What technologies were applied to reduce charcoal wood to 
particles? 

3.What for did powdermakers add liquid during grinding? 

4. What were the advantages of "presscake"? 

5. What did DuPont chemists undertake to reduce expenses on Indian 
saltpeter? 

6. Why was gunpowder considered to be "a nervous and sensitive 
spirit"? 


Text 8. Black powder composition and characteristics. 


The term black powder was coined in the late 19th century, 
primarily in the United States, to distinguish prior gunpowder formulations 
from the new smokeless powders and semi-smokeless powders, in cases 
where these are not referred to as cordite. Semi-smokeless powders 
featured bulk volume properties that approximated black powder, but had 
significantly reduced amounts of smoke and combustion products. One 
difference between them is that the older black powder burns at nearly the 
same rate in the open as when contained, while in smokeless powders the 
burn rate accelerates more rapidly within a closed chamber, making for a 
sharper rise in pressure which could rupture older weapons designed for 
black powder. Smokeless powders ranged in colour from brownish tan to 
yellow to white. Most of the bulk semi-smokeless powders ceased to be 
manufactured in the 1920s. 

Black powder is a granular mixture of a nitrate, typically potassium 
nitrate (KNO3), which supplies oxygen for the reaction; charcoal, which 
provides carbon and other fuel for the reaction, simplified as carbon 
(C);sulfur (S), which, while also serving as a fuel, lowers the temperature 
required to ignite the mixture, thereby increasing the rate of combustion. 

Potassium nitrate is the most important ingredient in terms of both 
bulk and function because the combustion process releases oxygen from the 
potassium nitrate, promoting the rapid burning of the other ingredients. To 
reduce the likelihood of accidental ignition by static electricity, the granules 
of modern black powder are typically coated with graphite, which prevents 
the build-up of electrostatic charge. 

Charcoal does not consist of pure carbon; rather, it consists of 
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partially pyrolyzed cellulose, in which the wood is not completely 
decomposed. Carbon differs from charcoal. Whereas  charcoal's 
autoignition temperature is relatively low, carbon's is much greater. Thus, a 
black powder composition containing pure carbon would burn similarly to 
a match head, at best. 

The current standard composition for the black powders that are 
manufactured by pyrotechnicians was adopted as long ago as 1780. 
Proportions by weight are 75% potassium nitrate (known as saltpeter or 
saltpetre), 15% softwood charcoal, and 10% sulfur. These ratios have 
varied over the centuries and by country, and can be altered somewhat 
depending on the purpose of the powder. For instance, power grades of 
black powder, unsuitable for use in firearms but adequate for blasting rock 
in quarrying operations, is called blasting powder rather than gunpowder 
with standard proportions of 70% nitrate, 14% charcoal, and 16% sulfur; 
blasting powder may be made with the cheaper sodium nitrate substituted 
for potassium nitrate and proportions may be as low as 40% nitrate, 30% 
charcoal, and 30% sulfur. 

In 1857 Lamont DuPont solved the main problem when using 
cheaper sodium nitrate formulations when he patented DuPont "B" Blasting 
powder; after manufacturing grains from press-cake in the usual way, the 
powder was tumbled with graphite dust for 12 hours, forming a coating on 
each grain which in this case reduced its ability to pick up moisture. 

French war powder in 1879 used the ratio 75% saltpetre, 12.5% 
charcoal, 12.5% sulfur. English war powder in 1879 used the ratio 75% 
saltpetre, 15% charcoal, 10% sulfur. The British Congreve rockets used 
62.4% saltpeter, 23.2% charcoal and 14.4% sulfur, but the British Mark VII 
gunpowder was changed to 65% saltpeter, 20% charcoal and 15% sulfur. 

The explanation for the wide variety in formulation relates to usage. 
Powder used for rocketry can use a slower burn rate since it will accelerate 
the projectile for a much longer period of time, whereas powders for use in 
weapons such as flintlocks, caplocks or matchlocks need a higher burn rate 
since they must accelerate the projectile in a much shorter distance. 
Cannons usually used lower burn rate powders because most would burst if 
higher burn rate powders are used. 


QUESTIONS 


1. Does black powder mean the same as gunpowder? 
2. What is the difference between black powder and smokeless 
powders? 
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3. What are the ingredients of black powder and their current 
standard ratio? 

4. What problem did Lamont DuPont solve by patenting "B" Blasting 
powder? 

5. What are the types of black powder from the point of view of their 
function, usage? How do these types depend on the burn rate? 


Text 9. Serpentine. 


The original dry-compounded powder used in fifteenth century 
Europe was known as "Serpentine", either a reference to Satan or to a 
common artillery piece that used it. The ingredients were ground together 
with a mortar and pestle, perhaps for 24 hours, resulting in a fine flour. 
Vibration during transportation could cause the components to separate 
again, requiring remixing in the field. Also if the quality of the saltpeter 
was low (for instance if it was contaminated with highly hygroscopic 
calcium nitrate), or if the powder was simply old (due to the mildly 
hygroscopic nature of potassium nitrate), in humid weather it would need to 
be redried. The dust from "repairing" powder in the field was a major 
hazard. 

Loading cannon or bombards before the powdermaking advances of 
the Renaissance was a skilled art. Fine powder loaded haphazardly or too 
tightly would burn incompletely or too slowly. Typically, the breech- 
loading powder chamber in the rear of the piece was filled only about half 
full, the serpentine powder neither too compressed nor too loose, a wooden 
bung pounded in to seal the chamber from the barrel when assembled, and 
the projectile placed on that. A carefully determined empty space was 
necessary for the charge to burn effectively. When the cannon was fired 
through the touchhole, turbulence from the initial surface combustion 
caused the rest of the powder to be rapidly exposed to the flame. 

The advent of much more powerful and easy to use corned powder 
changed this procedure, but serpentine was used with older guns into the 
seventeenth century. 


QUESTIONS 


1. What is the meaning of "serpentine"? What is the origin of this 
term? 
2. What problems did the transportation and _ storage of 
serpentinecause? 
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3. What were the requirements to load the powder into a cannon 
correctly? 


Text 10. Corning. 


In order for gunpowder to explode effectively, the combustible 
mixture needs to be reduced to the smallest possible particle sizes as 
intimately mixed with one another as possible. But once mixed, for better 
results in a gun it was discovered that the final product should be in the 
form of individual, dense, grains (originally the size of corn) which allow 
the fire to spread quickly from grain to grain, much as straw or twigs 
catches fire quicker than a pile of sawdust. 

Primarily for safety reasons, size reduction and mixing is done while 
the ingredients are damp, usually with water. After 1800, instead of 
forming grains by hand or with sieves, the damp millcake was pressed in 
molds to increase its density and extract the liquid, forming presscake. The 
pressing took varying amounts of time, depending on conditions such as 
atmospheric humidity. The hard, dense product was then broken again into 
tiny pieces which were separated with sieves to have a uniform product for 
each purpose; coarse powders were used for cannons, finer grained 
powders for muskets, and the finest for small hand guns and priming. 

Inappropriately fine-grained powder often caused cannons to burst 
before the projectile could move down the barrel, due to the high initial 
spike in pressure. Mammoth powder with large grains made for Rodman's 
15-inch cannon reduced the pressure to only 20 percent as high as ordinary 
cannon powder would have produced. In the mid-nineteenth century, 
measurements were made determining that the burning rate within a grain 
of black powder (or a tightly packed mass) is about 0.20 fps, while the rate 
of ignition propagation from grain to grain is around 30 fps, over two 
orders of magnitude faster. 


QUESTIONS 
1. What was the effect of reducing gunpowder to the size of corns? 


2. Why did the gunpowder ingredients undergo pressing? 
3. What caused bursting of cannons? 
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Text 11. Sulfur-free gunpowder. 


The development of smokeless powders, such as Cordite, in the late 
19th century created the need for a spark-sensitive priming charge, such as 
gunpowder. However, the sulfur content of traditional gunpowders caused 
corrosion problems with Cordite Mk I and this led to the introduction of a 
range of sulfur-free gunpowders, of varying grain sizes. They typically 
contain 70.5 parts of saltpetre and 29.5 parts of charcoal. Like black 
powder, they were produced in different grain sizes. In United Kingdom, 
the finest grain was known as sulfur-free mealed powder (SMP). Coarser 
grains were numbered as sulfur-free gunpowder (SFG n): 'SFG 12’, 'SFG 
20', ‘SFG 40' and 'SFG 90', for example; where the number represents the 
smallest BSS sieve mesh size on which no grains were retained. 

The main purpose of sulfur in gunpowder is to decrease the ignition 
temperature. A sample reaction for sulfur-free gunpowder would be 

4 KNO; + C,Hs0 > 3 K,CO; +4 CO, +2 H.0 +3 No. 

Combustion characteristics 

A simple, commonly cited, chemical equation for the combustion of 
black powder is 

2 KNO;+S+3C— K,S +N, +3 COs. 

A balanced, but still simplified, equation is 

10 KNO3 + 38 + 8 C — 2 KxCO3; + 3 K»SO4 + 6 CO. + 5 No. 

Although charcoal's chemical formula varies, it can be best summed 
up by its empirical formula: C7H,O. 

An even more accurate equation of the decomposition of regular 
black powder with the use of sulfur can be described as: 

4 KNO; + C,H,O +2 S > 2 KS + 4 CO, + 3 CO4+ 2H,0 + 2 No. 

Black powder without the use of sulfur: 

6 KNO; + C,H,O > 3 K,CO; + CO, +6CO+2 H,0 +2 N>. 

The burning of gunpowder does not take place as a single reaction, 
however, and the byproducts are not easily predicted. One study's results 
showed that it produced (in order of descending quantities) 55.91% solid 
products: potassium carbonate, potassium sulfate, potassium sulfide, sulfur, 
potassium nitrate, potassium thiocyanate, carbon, ammonium carbonate and 
42.98% gaseous products: carbon dioxide, nitrogen, carbon monoxide, 
hydrogen sulfide, hydrogen, methane, 1.11% water. 

Black powder made with less-expensive and more plentiful sodium 
nitrate (in appropriate proportions) works just as well but is more 
hygroscopic than powders made from potassium nitrate - popularly known 
as saltpeter. Because corned black powder grains made with saltpeter are 
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less affected by moisture in the air, they can be stored unsealed without 
degradation by humidity. Muzzleloaders have been known to fire after 
hanging on a wall for decades in a loaded state, provided they remained 
dry. By contrast, black powder made with sodium nitrate must be kept 
sealed to remain stable. 

Gunpowder contains 3 megajoules per kilogram, and contains its own 
oxidant. For comparison, the energy density of TNT is 4.7 megajoules per 
kilogram, and the energy density of gasoline is 47.2 megajoules per 
kilogram. Gun powder is a low explosive and as such it cannot detonate; 
rather it deflagrates. 


QUESTIONS 


1. What is the role of sulfur in gunpowder? 

2. What are possible byproducts of gunpowder burning? 

3. What alternative ingredient of gunpowder possesses better 
characteristics for keeping (storage)? 

4. Why is gunpowder not used for detonation? 


12.TEXTS FOR WORKING 
IN THE INTERNET 


The following texts are taken from the websites of the famous 
information agencies - Euronews and BBC. So you have the possibility to 
study the terms of «Energy intensive materials: explosives» and their usage 
in the frames of a relatively new genre for you - publicistics. Most of the 
texts are accompanied with report clips. Clicking on the site references to 
the articles below you can master your skills of auding and reading. 


Bomb-proof textiles take off 

http://www.euronews.com/2011/01/25/bomb-proof-textiles-take- 
off/ 

Aviation safety is a worldwide concern. European researchers want 
to prevent further catastrophes with the help of textiles tested in explosive 
ways. At a British research centre experiments are being conducted into the 
effects of bomb blasts. 

Researchers have developed a textile container designed to prevent 
the effects of small bombs hidden inside luggage which is then carried in 
aircraft cargo holds. 
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Donato Zangani, coordinator of the “Fly-Bag” project explains: “In 
our first test we want to measure how effective our prototype is in 
containing the explosion and the fragments it will emit, along with the 
subsequent expansion of gases.” 

“The container has been constructed with a combination of different 
layers of technical textiles,” said Donato Zangani. “Each has its own 
characteristics. Some textiles have been positioned in different places to 
withstand the penetration of fragments flying out during the explosion. 
Some other textiles have been designed to be able to expand in a controlled 
way so the container can stretch without tearing itself apart. 

“Besides that, we have produced an internal coating with two aims. 
The first is to contain the gases generated during the explosion. The second 
is to strengthen the resistance of the whole structure, so that the coating 
becomes a sort of flexible composite inside the container.” 

Damaged luggage is then taken out of the Fly-Bag and new baggage 
put inside for the next test in which the amount of explosive has been 
increased by 50 percent. But again the bag holds tight. 

Civil engineer Tord Gustafsson describes the test: “The explosion 
inside the luggage raises the whole container up in the air. And then comes 
the (gas) pressure from the explosion and blows the container up. The 
luggage falls down again inside the container. And the air pressure that has 
blown up the container leaks out. A small fire starts inside the luggage. 
Some smoke comes out through the zip. But this will just be for a very 
short while because inside the bag there is almost no oxygen, so the 
luggage is not burning for long at all.” 

Researchers say the successful testing is a first step to ensuring that 
bomb-proof textiles could soon really improve aviation safety in our 
increasingly crowded skies. 


Comet headed to Mars in 2014, impact possible 
http://www.euronews.com/2013/03/05/xyz-comet-headed-to- 
mars-in-2014-impact-possible/ 


Asteroid hunters and astronomers have recently discovered a comet, 
named C/2013 Al (Siding Spring), which is expected to whizz past Mars in 
October 2014. 

According to calculations by the Catalina Sky Survey based at the 
University of Arizona, it could miss the Red Planet by a mere 100,000 
kilometres. On the intergalactic scale, 100,000 kms is a very close shave. 
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Given the short distance, Mars could even pass right through the 
cloud of gas and material — or coma — around the core, or nucleus, of the 
comet which is thought to be several hundred kilometres across. As a 
result, Mars would be bombarded by debris from the coma of C/2013 Al, 
creating heavy meteor showers. 

It is possible, albeit highly unlikely, that the orbit of the nucleus may 
be changed enough for it to cross Mars’ path and hit the planet. The 
consequences would be dramatic: the nucleus is estimated to be between 
15km to 50km wide, and impact with the Red Planet could reach a speed of 
about 55km/s (more than 193,000 km per hour). 

According to a rough calculation, it could be an explosive yield of 
roughly one million billion tons of TNT exploding, an explosion about 25 
million times larger than the largest nuclear weapon ever tested on Earth. 
And it could be an intergalactic firework show that is out of this world. 


Croatia researchers work on getting honey bees to hunt for 
landmines 

http://www.euronews.com/2013/05/23/croatia-researchers-work- 
on-getting-honey-bees-to-hunt-for-landmines/ 


Croatian officials estimate that since the beginning of the Balkan 
Wars in 1991, 2,500 people have been killed by landmines. During the 
four-year conflict, 90,000 landmines were randomly planted all over the 
country. 

Zagreb University has been working on a technique to find 
unexploded landmines using bees. The honey-making winged insects are 
trained to find TNT, or trinitrotoluene, a powerful explosive mix. 

“The experiment is to condition our bees on the smell of TNT. We 
put the reward in the centre of this scent. We use a sugar solution as a 
reward to condition the bees that they can find food just in the middle of the 
TNT scent,” explained Zagreb University professor Nikola Kezic. 

The idea is that the bees’ keen sense of smell soon associates the 
smell of explosives with the scent of food. 

So far, the technique has proved successful, but the problem is in 
training a colony of thousands of bees. Developers hope to master this, 
eventually providing a cheap and easily available resource for de-mining 
teams all over the Balkans. 

"Pipe organ" plays above the Sun 

http:/news.bbc.co.uk/go/pr/fr/-/2/hi/science/nature/6574059.stm 
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Solar explosions called micro-flares generate sound booms which are 
then propagated along the coronal loops. 

These "coronal loops" carry acoustic waves in much the same way 
that sound is carried through a pipe organ. 

The corona is an atmosphere of hot, electrically-charged gas - or 
plasma - that surrounds the Sun. The temperature of the corona should drop 
the further one moves from the Sun. 

But, in fact, the coronal temperature is up to 300 times hotter than the 
Sun's visible surface, or photosphere. And no one can explain why. 

Solar explosions can release energy equivalent to millions of 
hydrogen bombs. 

These blasts can send immensely powerful acoustic waves hurtling 
through the loops at tens of kilometres per second, creating cosmic "organ 
music”. 

Studying how plasma was heated to such high temperatures in 
coronal loops could speed up the technological development of industrial- 
scale nuclear fusion on Earth. 

Nuclear fusion is the same process which powers the Sun and other 
stars. Unlike the burning of fossil fuels, fusion reactions produce no carbon 
dioxide, the greenhouse gas blamed by scientists for warming the planet. 

Fusion works on the principle that energy can be released by forcing 
together atomic nuclei rather than by splitting them, as in the case of the 
fission reactions that drive existing nuclear power stations. 


Russia loses $200 mln satellites as launch ends in flames 
http://www.euronews.com/2013/07/02/russian-rocket-crashes- 
after-launch-in-baikonur-video/ 


A Russian rocket carrying three navigation satellites worth around 
$200 million crashed shortly after lift-off from the Russian-leased Baikonur 
launch facility in Kazakhstan after its engines suddenly switched off. 

The accident led to a large spill of heptyl, a highly toxic rocket 
propellant, but there were no reports of casualties or of any immediate 
threat to nearby settlements. 

The rocket contained 172 tonnes of highly toxic heptyl propellant. 

Talgat Musabayev, head of Kazakhstan’s space agency Kazcosmos, 
said nitric oxide — a product of burning heptyl — was much less toxic for 
humans. He said it was raining in the area, so toxic clouds would probably 
not reach the town of Baikonur some 60 km away. 
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Whatever happened to kids' chemistry sets? 
By Alex HudsonBBC News 
http://www.bbc.co.uk/news/magazine-19050342 


The first chemistry sets for children included dangerous substances 
like uranium dust and sodium cyanide, but all that has changed. 

Talk to people of a certain age about chemistry sets and a nostalgic 
glaze comes over their eyes. Stories of creating explosions in garden sheds 
and burning holes in tables are told and childhood is remembered as a 
mischievous adventure. 

Portable chemistry sets were first used in the 18th century but it took 
more than 100 years before they became popular with children, partly 
prompted by a desire to recreate the coloured puffs of smoke used by 
conjurors. 

By the 1920s and 30s children had access to substances which would 
raise eyebrows in today's more safety-conscious times. Most will know 
cyanide as a deadly poison, but one of its main applications is in gold 
mining. It can make gold dissolve into water. Some chemistry sets of 
bygone ages even offered instructions and materials to be able to blow 
glass at high temperatures. 

"You are letting a 12-year-old blow glass, there was uranium dust 
with a spinthariscope where you could see the radiation waves," says Rosie 
Cook, assistant curator at the Chemical Heritage Foundation. "By today's 
standards, they're terribly dangerous but they're fascinating nonetheless." 

So what happened to the kits that were able to create the experiments 
that adults today so fondly remember? "Very often now, health and safety 
is used an excuse by schools, for example, not to do chemistry," says 
chemist Prof Martyn Poliakoff, of the University of Nottingham. "Not that 
it's dangerous necessarily but it's cheaper not to do the experiments." 

Chemistry sets started a sales decline in the 1970s, both Al-Gailani 
and Cook note. By the 1980s they had lost their mainstream appeal. But is 
it really a case of health and safety gone mad? 

In the 1950s, booklets offered lists of instructions like "how to make 
an explosive mixture". Now, even mildly explosive chemicals have been 
removed. 

The decline in the sale of kids' chemistry set was mirrored by a shift 
away from science as a career. Parents instead pushed their children 
towards finance, the law and the like. 
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But sales of kits are increasing again. Internet retailer Discover This 
reported strong sales for chemistry sets and microscopes in 2011. It said 
that parents were looking for toys with an educational value. 

At the same time, university application service Ucas has reported a 
40% increase in the number of acceptances to chemistry courses at UK 
universities from 2003 to 2010. 

And, with a little advice and supervision, the chemists of the future 
can play in relative safety. 

"Don't lick it, don't eat it, don't sniff it, they are pretty good rules to 
live by in general," says Cook. 


Etymology of Explosives 

Online Etymology Dictionary 

http://www.etymonline.com/index.php?term=explode 

explode (v.) 

1530s, "to reject with scorn,” from Latin explodere "drive out or off 
by clapping, hiss off, hoot off,” originally theatrical, "to drive an actor off 
the stage by making noise," hence "drive out, reject" (a sense surviving in 
an exploded theory), from ex- "out" (see ex-) + plaudere "to clap the hands, 
applaud," of uncertain origin. Athenian audiences were highly 
demonstrative. clapping and shouting approval, stamping, hissing, and 
hooting for disapproval. The Romans seem to have done likewise. 

At the close of the performance of a comedy in the Roman theatre 
one of the actors dismissed the audience, with a request for their 
approbation, the expression being usually plaudite, vos plaudite, or vos 
valete et plaudite. [William Smith, "A First Latin Reading Book," 1890] 

English used it to mean "drive out with violence and sudden noise" 
(1650s), later, "go off with a loud noise" (American English, 1790); sense 
of "to burst with destructive force" is first recorded 1882; of population, 
1959. Related: Exploded; exploding. 

http://www.etymonline.com/index.php?allowed_in_frame=O0&search 
=explosive&searchmode=none 


explosive (adj.) 


1660s, "tending to explode," from Latin explos- (past participle stem 
of explodere; see explosion) + -ive.As a noun, from 1874.Related: 
Explosives. 


primer (n.2) 
"explosive cap," 1819, agent noun from prime (v.). 
plosive (n.) 
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type of consonantal sound, 1899, from explosive. As an adjective 
from 1909. 

propellant (n.) 

less-etymological, but more usual, spelling of propellent; 1881 as a 
firearm explosive; 1919 as "fuel for a rocket engine." 


mine (n.2) 


explosive device, by 1850, from mine (v.2). 

volcanic (adj.) 

1774, from French volcanique (see volcano). Figurative sense of 
"prone to explosive activity" is attested from 1854. 

big bang 

hypothetical explosive beginning of the universe, developed from the 
work of Monsignor Georges Henri Joseph Edouard Lemaitre and George 
Gamow, the name first attested 1950 (said to have been used orally 1949) 
by British astronomer Fred Hoyle (1915-2001) in an attempt to explain the 
idea in laymen's terms. 

cordite (n.) 

smokeless explosive, 1889, from cord + -ite (2); so called for its 
“curiously string-like appearance” in the words of a newspaper of the day. 

warhead (n.) 

1898, "explosive part of a torpedo," from war + head (n.).Later 
transferred to any missile (1944). 

tamp (v.) 

1819, "to fill (a hole containing an explosive) with dirt or clay before 
blasting," a workmen's word, perhaps a back-formation from tampion, that 
word being mistaken as a present participle (*tamping). 

megaton (n.) 

unit of explosive power equal to one million tons of TNT, 1952, from 
mega- + ton. Related: Megatonnage. 

sputter (v.) 

1590s, "to spit with explosive sounds,” cognate with Dutch sputteren, 
West Frisian sputterje (see spout). Related: Sputtered; sputtering. The noun 
is attested from 1670s. 

torpedo (n.) 

1520s, “electric ray," from Latin torpedo, originally "numbness" 
(from the effect of being jolted by the ray's electric discharges), from 
torpere "be numb" (see torpor). The sense of "explosive device used to 
blow up enemy ships" is first recorded 1776, as a floating mine; the self- 
propelled version is from 1860s. 

nitroglycerine (n.) 
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alsonitroglycerin, "explosive oily liquid," 1857, from nitro- + 
glycerin. So called either because it was obtained by treating glycerine with 
nitric and sulfuric acids or because it is essentially a nitrate (glyceryl 
trinitrate). 

hand-grenade (n.) 

1660s, from hand (n.) + grenade, which at that time referred to any 
explosive missile. 

pop (n.1) 

"a hit with an explosive sound,” c.1400, of imitative origin. Meaning 
"flavored carbonated beverage" is from 1812. 

A new manufactory of a nectar, between soda-water and ginger-beer, 
and called pop, because 'pop goes the cork’ when it is drawn. [Southey, 
letter, 1812] 

Sense of "ice cream on a stick" is from 1923 (see popsicle). Meaning 
"the (brief) time of a ‘pop" is from 1530s. Pop goes the weasel, a country 
dance, was popular 1850s in school yards, with organ grinders, at court 
balls, etc. 

grenade (n.) 

"small explosive shell,” 1590s, earlier "pomegranate" (1520s), from 
Middle French grenade "pomegranate" (16c.), earlier grenate (12c.), from 
Old French pomegrenate (influenced by Spanish granada); so called 
because the many-seeded fruit suggested the powder-filled, fragmenting 
bomb, or from similarities of shape. See pomegranate. 

cyber 

as an element in word formation, ultimately from cybernetics (q.v.). 
It enjoyed explosive use with the rise of the Internet early 1990s. One 
researcher (Nagel) counted 104 words formed from it by 1994. Cyberpunk 
(by 1986) and cyberspace were among the earliest. 

Cyber is such a perfect prefix. Because nobody has any idea what it 
means, it can be grafted onto any old word to make it seem new, cool -- and 
therefore strange, spooky. ["New York" magazine, Dec. 23, 1996].As a 
stand-alone, it is attested by 1998 as short for cybersex (which is attested 
by 1995). 

fuse (n.) 

“combustible cord or tube for lighting an explosive device," also 
fuze, 1640s, from Italian fuso "spindle" (so called because the originals 
were long, thin tubes filled with gunpowder), from Latin fusus "spindle," of 
uncertain origin. Influenced by French fusée "spindleful of hemp fiber," 
and obsolete English fusee "musket fired by a fuse." Meaning "device that 
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breaks an electrical circuit" first recorded 1884, so named for its shape, but 
erroneously attributed to fuse (v.) because it melts. 

plastic (adj.) 

1630s, "capable of shaping or molding," from Latin plasticus, from 
Greek plastikos "able to be molded, pertaining to molding, fit for molding," 
also in reference to the arts, from plastos "molded, formed,” verbal 
adjective from plassein "to mold" (see plasma). Surgical sense of 
"remedying a deficiency of structure" is first recorded 1839 (in plastic 
surgery). Meaning "made of plastic" is from 1909. Picked up in 
counterculture slang with meaning "false, superficial" (1963). Plastic 
explosive (n.) attested from 1894. 

blow job (n.) 

also blowjob, 1961, from blow + job. Exactly which blow is meant is 
the subject of some debate; the word might have begun as a euphemism for 
suck (thus from blow (v.1)), or it might refer to the explosive climax of an 
orgasm (thus blow (v.2)). Unlike much sex slang, its date of origin 
probably is pretty close to the date it first is attested in print: as recently as 
the early 1950s, military pilots could innocently talk of their jet planes as 
blow jobs according to the "Thesaurus of American Slang." Cf. blow (v.1). 

bomb (n.) 

1580s, from French bombe, from Italian bomba, probably from Latin 
bombus "a deep, hollow noise; a buzzing or booming sound," from Greek 
bombos "deep and hollow sound,” echoic. Originally of mortar shells, etc.; 
modern sense of "explosive device placed by hand or dropped from 
airplane" is 1909. Meaning "old car" is from 1953. Meaning "success" is 
from 1954 (late 1990s slang the bomb "the best" is probably a fresh 
formation); opposite sense of "a failure" is from 1963. The bomb "atomic 
bomb" is from 1945. 

bikini (n.) 

"low-waisted two-piece women's bathing suit," 1948, from French 
coinage, 1947, named for U.S. A-bomb test of June 1946 on Bikini, 
Marshall Islands atoll, locally Pikinni and said to derive from pik "surface" 
and ni "coconut," but this is uncertain. Various explanations for the 
swimsuit name have been suggested, none convincingly, the best being an 
analogy of the explosive force of the bomb and the impact of the bathing 
suit style on men's libidos (cf. c.1900 British slang assassin "an ornamental 
bow worn on the female breast,” so called because it was very "killing"). 

Bikini, ce mot cinglant comme l'explosion méme ... correspondant au 
niveau du vétement de plage a on anéantissement de la surface vétue; 4 une 
minimisation extréme de la pudeur. [Le Monde, 1947] 
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As a Style of scanty briefs, from 1960. Variant trikini (1967), with 
separate bra cups held on by Velcro, falsely presumes a compound in bi-. 
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Explosive and Chemical Safety 


Division 4.1 Division 4.2 Division 4.3 


‘ 


Symbols for transport of dangerous goods by road. Based on the 
Transport of Dangerous Goods (Recommendations Prepared by the United 
Nations Committee of Experts on the Transport of Dangerous Goods)’, 
United Nations, New York, USA 

Classes of Hazard Division 

Class 1Hazard Division (HD) 

HD 1.1 Mass explosion and blast hazard. 

HD 1.2 Major projection hazard. 

HD 1.3 Mass fire and heat radiation hazard. 

HD 1.4 Only moderate fi re hazard. 

* * HD 1.5 Extremely insensitive detonating substances. 

* * HD 1.6 Articles containing extremely insensitive detonating 
substances. 
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Poisonous & Toxic Substances 
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Hazard Division 1.1 Comprises items which have a mass explosion 
hazard. The major hazards of this division are blast, high velocity 
projections and flame; the explosion results in severe structural damage, the 
severity and range being determined by the quantity of explosives involved. 
There may be a risk from heavy debris propelled from the structure in 
which the explosion occurs or from the crater. 

Examples Initiators, high explosives, mines, 120 mm ammunition, 
HE shells. 


Hazard Division 1.2 Comprises items which have a projection 
hazard with minor explosion effects but not a mass explosion hazard. Items 
burn and explode progressively, a few at a time. A considerable number of 
fragments, firebrands and unexploded items may be projected. Some of 
these may explode on impact and cause fire or explosion. Blast effects are 
limited to the immediate vicinity. 

Examples 81 mm ammunition, 106 mm RCL, grenades 


Hazard Division 1.3 Consists of items which have a mass fire hazard 
and either a minor blast hazard or a minor projection hazard or both, but not 
a mass explosion hazard. Some items burn with great violence and intense 
heat, emitting considerable thermal radiation whereas others burn 
sporadically. They may form dangerous fragments. The firebrands and 
burning containers may be projected. 

Examples Propellants and propellant charges. 

Hazard Division 1.4 Consists of items which present no significant 
hazard and includes items which are primarily a moderate fire hazard. They 
do not contribute excessively to a fire. The effects are largely confined to 
the package. No fragments of appreciable size or range are expected. An 
external fire does not cause the simultaneous explosion of the total contents 
of a package of such items. 

Examples Small arms ammunition, caps, fireworks. 

Classes 4, 5 and 6 have been sub - divided: 

Class 4 Inflammable solids, substances liable to spontaneous 
combustion, substances which on contact with water emit inflammable 
gases. 

HD 4.1 Inflammable solids. 

HD 4.2 Substances liable to spontaneous combustion. 

HD 4.3 Substances which on contact with water emit inflammable 
gases. 

Class 5 Oxidizing substances, organic peroxides 
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HD 5.1 Oxidizing substances. 
HD 5.2 Organic peroxides. 


Class 6 Poisonous (toxic) and infectious substances 
HD 6.1 Poisonous (toxic) substances. 
HD 6.2 Infectious substances. 


Fire Divisions 

To facilitate fire fighting, explosives and ammunition are divided into 
four Fire Divisions according to their behavior when involved in a fire and 
the action to be taken in dealing with such fires. The Fire Divisions are 
synonymous with the UN Hazard Divisions 1.1 to 1.4 and the hazard 
decreases with the ascending Fire Division, as described below: 


1) Fire Division 1: These explosives are susceptible to explosion ‘en 
masse’. The explosion may result in severe structural damage, the severity 
and range being determined by the quantity of high explosive involved. 
There may be a risk from heavy debris being propelled from the structure in 
which the explosion occurs. Possibility of a major hazard to the nearby 
surrounding area is also there due to the blast, flame and high speed 
fragments. 


2) Fire Division 2: These explosives do not explode ‘en masse’ but 
have projection hazard and minor explosion effects. These may be exposed 
to fire for some time before exploding. Although the risk of mass explosion 
is not involved, small sporadic explosions may occur with increasing 
frequency as the fire takes hold. These burn and explode progressively a 
few at a time, coupled with a fragment hazard. A considerable number of 
small and large hot fragments, firebrands, unexploded and self - propelled 
items may be projected, some of these may explode on impact and 
propagate fire or explosion. Blast effects are limited. These explosions may 
give rise to toxic and corrosive hazard. 


3) Fire Division 3: This Fire Division consists of low explosives, 
that is, solid and liquid propellants. When under fire, these explosives pose 
serious mass fire hazard with minor explosion or no explosion. These 
would not explode ‘en masse’. 

These are readily ignited and burn fiercely emitting intense heat and 
thermal radiation over a wide area but may or may not explode. These may 
give rise to dense smoke with toxic effects during burning, in some 
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instances. These are entirely free from explosion. These items do not form 
dangerous fragments. Firebrands and burning containers may be thrown 
around. 


4) Fire Division 4: These explosives present no significant explosion 
hazard but have a moderate fire hazard. The effects of fire are usually 
confined within the package. An external fire would not cause mass 
explosion of a package of such items. There could be toxic substances in 
them which may evolve toxic fumes on burning. 

Each of the four fire divisions is indicated by a distinctive symbol in 
order to be recognized by fire - fighting personnel approaching a scene of 
fire. The color of all four symbols is ‘orange’ in accordance with the color 
code of UN for 

Class 1 (Explosives and Ammunition) and the numbers are painted in 
black so that these symbols can be identified from a long range, the 
symbols differ in shape as follows. 
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Fire Division Shape 
1 Octagon 

2 Cross 

3 Inverted Triangle 
4 Diamond 
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